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CHAPfER  I 


PRESENT  STRUCTURE  OF  EXPERIMENTAL  AND 
RESEARCH  ORGANIZATIONS 


I .  "!■>?■  o.-rc.h  Pr~nn  i  7.0  tions  on  Insnct  Posts  In  National 

Tv\-  ncrjiVif  ntal  laboratories 

A.  Agricultural  Technical  Laboratories 


Pom I’trnont  of  Pathology  and  Insects! 

1.  Pathology  Divisions 

a.  First  Bacterial  Disease  Laboratory  (Research 

on  classification  of  bacterial  disease) 

b.  Socond  Bacterial  Disease  Laboratory  (Research 

on  treatment  of  bacterial  disease  and  ecol¬ 
ogical  aspects  of  pathogenic  bacteria) 

c.  First  Viral  Disease  laboratory  (Research  on 

classification  of  viral  disease) 

d.  Second  Viral  Disease  Laboratory  (Research  on 

treatment  of  viral  disease) 

c.  First  Cladothrix  Disease  Laboratory  (Research 
on  ecological  aspects  of  Cladothrix  disease 
in  field  crops) 


/_.t.T.L.  and  A.E.L.  without  any  place  name  denote  the  Tokyo 
location  of  the  particular  laboratory/ 
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f.  Second  Cl ado  thr lx  Dlsoase  laboratory  (Re¬ 

search  on  ecological  aspects  of  Cladothrix 
paddy  rice  disease) 

g.  Third  Cladothrix  Disease  Laboratory  (biochem¬ 

ical  research  on  diseases  of  principal 
crops ) 

Insect  Division: 

a.  first  Insoct  Post  Prevention  and  Elimination 

laboratory  (Research  on  insect  pest  nutri¬ 
tion  and  crop  dan, ago  caused  by  insect 
posts) 

b.  Second  Insect  Post  Prevention  and  Elimination 

laboratory  (Research  on  methods  of  survey¬ 
ing  insect  post  growth  and  causes  of  inseot 
variation) 

c.  Third  Insect  Post  Prevention  and  Elimination 

laboratory  (Research  on  effectiveness  of 
now  insecticides  against  chief  insect  pests 
and  methods  of  application) 

d.  Insoct  Outbreak  Prediction  laboratory  (Re¬ 

search  on  the  mechanism  of  insect  pest  out¬ 
breaks  and  their  prediction) 

e.  Insect  Identification  and  Classification 

laboratory  (Rosoarch  on  identification  and 
classification  of  harmful  and  useful  in¬ 
sects) 

f.  Nematoda  Laboratory  (Research  on  classifica¬ 

tion,  prevention,  and  elimination  of  harm¬ 
ful  Hema toda ) 

Insecticide  Division: 

a.  first  Insecticide  and  Chemioal  Laboratory 

(Research  on  insecticide  improvement  and 
use ) 

b.  Second  Insecticide  and  Chemical  Laboratory 

(Research  on  germicide  improvement  and  use) 
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c.  Third  Insecticide  and  Chemical  laboratory 

(.uisuarch  on  improvement  and  use  of  supple¬ 
mentary  agents) 

a.  Insecticide  laboratory  on  Physios  and  Chem¬ 
istry  (ilosflaroh  on  now  insecticides  involv¬ 
ing  physics  and  chemistry) 

o.  In:;c c t ic ide  laboratory  on  Biophysics  and  Bio- 
chon-.istry  (hosoarch  on  now  insecticide*  in¬ 
volving  biophysics  and  biochemistry) 


2.  .V;r icul  tural  Experimental  laboratories 

Envi  r  onuien  tn  1  Ocna  r  tmon  t 

a.  First  Diseaso  laboratory  (Rosearch  on  preven¬ 

tion  and  treatment  of  principal  crop 
diseases) 

b.  Socond  Disease  laboratory  (Research  on  ecol¬ 

ogical  aspects,  prevention,  and  treatment 
of  sweet  potato  diseases) 

c.  First  Insect  Damage  laboratory  (Researoh  on 

insect  prevention  and  elimination  of  paddy 
rice  and  field  crop  insect  posts) 

d.  Second  Insect  Datr.a-e  laboratory  (Research  on 

prevention  and  elimination  of  Nomatoda  crop 
pes  t } 


C.  Domestic  Animal  Experimental  Laboratories 

"o'Vf-r  Crop  Denar tment 

Fifth  Feeding  Crop  Laboratory  (Research  on  dis¬ 
ease  prevention  and  treatment  of  fodder  crops 
and  pastures) 

D ,  Horticulture  Experimental  Laboratories 

Secon'i  il:i\".r'/.:or,t  of  ?ruit  Trees 

a.  Fruit  Insoct  Pest  Outbreak  Prediction  Labor¬ 
atory  (Resoarch  on  predicting  outbreaks  of 
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insect  posts  of  deciduous 
in  Uirutsuka 


fruit  trees) 


b.  Fruit-Tree  Disease  Outbreak  Prediction  Labor¬ 

atory  (Resoarch  on  predicting  outbreaks  of 
deciduous  fruit  troo  disease)  in  Hire- 

tsuka 

c.  Oran.r;o  Disease  Laboratory  (Research  on  dis¬ 
ease  prevention  and  treatment  of  orange 
varieties)  in  Kotu 

d.  Orange  Insect  Damage  Laboratory  (Research  on 
prevention  and  elimination  of  various  in¬ 
sects  in  oranges  varieties)  in  Koru 

Mor  i  oka  Branch 

_  _  a.  Disease  Laboratory  (Research  on  disease  pre¬ 
vention  and  treatment  of  horticultural 
crops) 

b.  Insect  Damage  Laboratory  (Research  on  preven¬ 
tion  and  elimination  of  insect  pest  in 
horticultural  crops) 

Kurumo  P.ranch 

a.  Insect  Damage  Laboratory  (Research  on  preven¬ 
tion  and  elimination  of  insect  pest  in 
horticultural  crops) 


E .  Tea  Experimental  Laboratory 
Cultivation  Denar tmont 

a.  Disease  Laboratory  (Research  on  disease  pre¬ 

vention  and  treatment  of  tea  trees) 

b.  Insect  Damage  Laboratory  (Researoh  on  preven¬ 

tion  and  elimination  of  insect  pests  on  tea 
trees) 
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F.  Hokkaido  ;'.,-;i*icu"  tural  Experimental  Laboratory 

r  ••  c  a;'  Fa  t; hoi  a -r  ;• .r\  Insects 


a  F i r ;; c  Disease  laboratory  {Rosearoh  on  disease 
rosiatar.ee  of  tho  potato  plant) 

b.  6 ccorsf  Disease  Laboratory  (Researoh  on  ohlef 

crop;,  Horticultural  crops,  and  industrial 

crops ) 

c.  First  Insect  Damage  Laboratory  (Rosearoh  on 

insect  post  provontion  and  elimination  of 
insect  past-  ir.  r.nin  crops,  horticultural 
crops,  and  industrial  crops) 

d.  Second  Insect  Daroago  laboratory  (Rosearoh  on 

prevention  and  elimination  of  harmful  ani¬ 
mals  and  insects  in  soil) 

i\~  ••  Field  Cultivation  Bciicrtnont 

a,  Fiold  Insect  Damage  laboratory.  (Rosearoh  on 
insect  post  prevention  and  elimination  of 
field  crop  insect  pests) 


C-,  TohoUu  Agricultural  Experimental  Laboratory 

y  ;  r  tCnlt ; l  va  tP  on  he  rear  tmen  t 


a.  First  Disease  Laboratory  (Research  on  disease 

resistance  of  paddy  rice) 

b.  Second  Disease  Laboratory  (Research  on  out¬ 

breaks,  ecological  aspects,  prevention, 
and  treatment  of  diseases  of  paddy  rice 
and  secondary  paddy  field  crops) 

c.  Insect  Damage  Laboratory  (Rosearoh  on  preven¬ 

tion  and  elimination  of  insect  pests  of 
paddy  rice  and  sooondary  paddy  field  crops) 


S r ,  a rm  D nitlvation  Department 


a.  Farm  Field  Disoaso  Laboratory  (Research  on 

occurrence,  ecological  aspects,  prevention, 
and  treatment  of  field  crop  diseases) 
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b.  ’/arm  field  Insect  Damago  laboratory  (Research 
on  prevention  and  elimination  of  field  crop 
insect  posts) 


H.  Hokuriku  Agricultural  Experimental  laboratory 

Rnvtronmrntal  Tlonnrtmrnt 

a.  first  Disease  laboratory  (Research  on  disease 

resistance  of  main  crops) 

b.  Soeond  Disease  Laboratory  (Rosoarch  on  out¬ 

break,  ecological  aspects,  prevention,  and 
treatment  of  main  crop  diseases) 

c.  Insoct  Bamako  Laboratory  (Research  on  preven¬ 

tion  and  elimination  of  main  crop  insect 
posts ) 


I,  Tokai-iUnki  Agricultural  Experimental  Laboratory 
First  Cultivation  Department 

a.  Disease  laboratory  (Research  on  disease  pre¬ 

vention  and  treatment  of  main  orops) 

b.  Insoct  Damage  Laboratory  (Research  on  preven¬ 

tion  and  elimination  of  main  crop  insect 
pests ) 


J.  Chukoku  Agricultural  Experimental  Laboratory 
Cultivation  Department 

a.  first  Disease  laboratory  (Research  on  disease 

resistance  of  paddy  rice  and  wheat) 

b.  Second  Disoase  Laboratory  (Research  on  dis¬ 

ease  provention  and  treatment  of  main  crops) 

c.  Insoot  Damage  Laboratory  (Research  on  preven¬ 

tion  and  elimination  of  main  crop  insect 
posts) 
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b.  Insect  n.. r.r.; ;i;  laboratory  (Research  on  pre¬ 
vention  v.au  ul imina t ion  of  main  orop  in¬ 
sect.  postal 


I.,  Eyushu  Agricultural  Experimental  laboratory 

Tir'-t  Unvl  rem^.on  t.il  Department 

a,  First  Disoaso  Laboratory  (Hosoarch  on  out¬ 

break  a ad  ecological  aspoots  of  main  crop 
diseasos ) 

b.  Second  Disease  laboratory  (Research  on  pre¬ 

vention  and  treatment  of  main  crop  diseases) 

c.  First  Insect  Bamako  Laboratory  (Research  on 

outbroak  and  ecological  aspects  of  main 
crop  insect  pests) 

d,  Second  Insect  Damage  Laboratory  (Research  on 

prevention  and  elimination  of  main  crop 
insect  posts  with  chemicals) 

o.  Third  Insect  Damage  laboratory  (Rosearoh  on 
insect  posts  outbroak  prediction  in  warm 
areas ) 


lirtmt 


a.  Farm  Field  Disease  Laboratory  (ftosearoh  on 
prevention  and  treatment  of  field  crop 
diseases  near  tho  coastal  sea  of  southern 
ivyushu ) 


L.  Sericulture!  Experimental  Laboratory 


;  !:.ji  o  Aonartr.-.ent 


a.  Mulberry  Disease  Laboratory  (Research  on 


outbreak,  ecological  aspects,  prevention, 
and  treatment  of  mulberry  diseases) 

Insect  Posts  laboratory  (Research  on  mulberry 
tree  insect  posts  and  their  prevention  and 
methods  of  elimination) 

Granular  Disease  Laboratory 

Malcosis  laboratory 

Sclerosis  Laboratory 

Soricultura!  Viral  Disease  laboratory 


a,  Pathology  laboratory  (Research  on  pathogens, 
insect  pests  and  prevention  and  methods  of 
eliminating  mulberry  tree  insect  pests) 

Chubn  Branch 

a.  Pathology  laboratory  (Identical  research 
structure  as  Tohoku  Branch) 

Kansni  Branch 

a.  Pathology  Laboratory  (Identical  research 
structure  as  Tohoku  5ranch) 

Kyushu  Branch 

a.  Pathology  Laboratory  (Identical  research 
structure  as  Tohoku  Brand ) 


.  Porostry  Experimental  laboratory 

Protection  ~  Quart  n-.cn  t 

1.  Tree  Disease  Division: 

a.  Tree  Disease  Laboratory  (Research  on  physio¬ 

logical  phenomena  of  tree  diseases) 

b.  Bacterial  Laboratory  (Research  on  timber  de¬ 

cay  and  Micrococcus  versicolor) 


o 


Insect  Division: 


a.  First  Insect  Laboratory  (Research  on  physio¬ 
logical  and  ecological  aspects  of  leaf- 

caving  insects) 

l  b.  iecor.c'.  Insect  Laboratory  (Research  on  ecolo- 

|  gicul  aspects  of  t imber-perf ora ting  ln- 

|  sects) 

i 

j  Bird  and  L'arrrnal  Division: 

a.  Fit  st  Bird  and  La mma  1  laboratory  (Research 

on  prevention  and  treatment  of  damage 
caused  by  wild  birds  and  mammals) 

b.  dec  one  Bird  and  Lamrral  Laboratory  (Research 

on  proceotioji  of  wild  birds  and  mammals) 

■  Li  sc  P- ranch 

a.  Protection  Laboratory  (Research  on  insect 

pests  prevention  and  treatment  of  seedling 
beds,  forests,  and  virgin  lands) 

:!n!:ba  ido  irtiic'i 

1.  Protection  Department: 

a.  V.’ild  Rat  Laboratory  (Research  on  prevention 
of  damage  caused  by  wild  rats  and  harmful 
an imal s ) 

b.  Insect  Laboratory  (Rosearch  on  damage  pre¬ 
vention  and  ecological  aspects  of  forest 
insects ) 

c.  Tree  Discaso  Laboratory  (Research  on  tree 
diseases  and  bacteria) 

T  o  Branch 


1.  Protection  Department: 

a.  First  Protection  laboratory  (Rosearch  on 

prevention  and  treatment  of  tree  diseases) 


-  9  - 


«> 

<* 


b,  Second  Protection  Laboratory  (Research  on 

prevention  and  treatment  of  inseot  damage 
in  forests) 


<nnsal  branch 


a.  Protection  Luboi’atory  (.iesoarch  on  preven¬ 
tion  and  elimination  of  insect  posts  in 
seedling  beds,  forests,  and  virgin  lands) 


Shikoku 


Branch 


a.  Protection  Laboratory  (Research  on  preven¬ 
tion  and  elimination  of  insect  pests  in 
f  orosts ) 

Kyushu  Branch 

a.  First  Protection  Laboratory  (Research  on 

-  -  — prevention  and  treatment  of  forest  dis¬ 
eases  ) 

b.  Second  Protection  Laboratory  (Research  on 

prevention  and  elimination  of  insect  pests 
in  forosts) 


O.  Foodstuff  Laboratory 
•Brain  Storage  and  Processing  Deoart-nent 

a.  Insect  Pests  Laboratory  (Research  on  ecolo¬ 

gical  aspects  and  prevention  and  elimina¬ 
tion  of  inseot  posts  attacking  stored 
grain ) 

b.  Pathogen  Laboratory  (Research  on  classifica¬ 

tion,  ecological  aspects,  prevention,  and 
elimination  of  microbes  in  stored  grain) 

Fermented  Food  Bemrtnont 


a.  Ferment  Kicrobe  laboratory  (Research  on 
microbes  in  fermented  food) 


A.  Pukushimn  Prefcc  tuml  Agricultural  Experimental 
laboratory  (Prevention  and  treatment  of  rice 
.  LI  i "lit  disease  duo  to  cold  climate) 

a .  Nagano  Prefcctural  Agricultural  Experimental 

laboratory  (Prevention  and  treatment  of  rice 
blight  disease) 

C.  Iburagi  Profectural  Agricultural  Experimental 
laboratory  (Prevention  and  elimination  of 
field  insect  pests) 

u.  Shizuoka  Prefcctural  Agricultural  Experimental 

laboratory  (Prevention  and  treatment  of  granu¬ 
lar  bacteria  nucleus  rice  disease) 

E.  Shiga  Prefcctural  Agricultural  Experimental 

Iaboratc ry  (Prevention  and  treatment  of  yellow 
stunt  rice  disease) 

?.  Wakayama  Prefcctural  Agricultural  Experimental 
laboratory  (Prevention  and  elimination  of 

Aenaria  lowisi.  Scott ) 

G.  Tottori  Prcfectural  Agricultural  Experimental 

laboratory  (Prevention  and  treatment  of  yellow 
withering  wheat  disease  and  leaf  withering 
d is case ) 

li.  Yamaguchi  Prefcctural  Agricultural  Experimental 
Laboratory  (Prevention  and  treatment  of  stripe 
withering  rice  disease) 

I.  Nagasaki  Prefectural  Agricultural  Center  (Preven¬ 
tion  and  elimination  of  potato  insect  pests) 

0.  Kagoshima  Prefcctural  Agricultural  Experimental 

laboratory  (Prevention  and  elimination  of  field 

insect  posts) 


experiments  arc  supposed  to  be  conducted  by  gov- 
..ont,  but  the  prefcctural  agricultural  laboratories 
assigned  special  projects  by  the  government  depending 
favorable  locations,  eminent  researchers,  and  facili- 
5.  Experimental  expenses  are  subsidized  by  the  gov- 
■nent . 


CHAPTER  II 


GENERAL 


QACKGROUND  OP  EXPERIMENTAL  RESEARCH 


Production  of  crops  and  the  relationship  between 
crop  supply  and  demand  with  tho  requirement  of  research  on 
prevention  and  elimination  of  insect  posts  can  be  better 
understood  by  studying  the  present  situation  of  these  crops 
and  related  problems.  Generally,  the  following  concepts 
arc  considered:  It  has  boon  questioned  whether  or  not  ag¬ 
riculture  in  Japan  is  a  truly  commercial  operation,  because 
tho  weakest  feature  of  agriculture  in  Japan  is  its  small 
scale.  Modernization  of  agriculture  requires  an  expanded 
scale  of  management  and  an  increase  in  productivity  by  in¬ 
vestments  of  machinery  and  capital.  Up-to-date  farming 
techniques  arc  indeed  necessary  because  cultivated  land  in 
Japan  is  quito  limited.  For  example,  commercial  farm  prod¬ 
ucts  require  laborious  cultivation  to  be  profitable.  It  is 
held  that  agriculture  can  be  commercialized  under  three 
economic  structures  by  analyzing  and  implementing  the  above 
concepts.  The  following  policies  are  required: 
selective  expansion  of  production  (including  adequate  cul¬ 
tivation  on  suitable  land  depending  cn  changes  in  crop  de¬ 
mand  structure),  expansion  of  management,  mechanization  of 
agricultural  processing,  and  establishment  of  a  policy 
against  agricultural  calamities.  Consequently,  the  re¬ 
search  problem  contors  on  how  research  on  prevention  and 
elimination  of  insect  pests  contributes  to  the  expansion 
of  farming  as  one  phase  of  agricultural  technique. 

Observation  of  variation  in  insect  disease  outbreaks 
is  important  undor  tho  above  circumstances. 

The  following  table  shows  recent  trends  in  disease 
outbreaks . 


-  12  - 


■c  :  e> 

>i  1  :  . - 

I 


NOT  REPRODUCIBLE 
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1  fi 
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4.5  0  r  O’ 

1  i 

1 

1 

G' 

/C\ 

•»  v  /«■*•.;  + 

Of  ')  r  ■»  »■  ! 

G  A  t  #  -r  *:  *  I 


r.  ft 

V'  i  '■  I  S  1,  '  :>  Cl  I 


5  7.  r-  o  L 
?  J.0  0  0 
1  1  8.0  0  0 
e.r.  o  o 
i  8  n.n  no 

8  7.  0  0  0 
2  5,0  0  0 
5  10  0  0 

8  0. 0  0  0  i 


Xoto:_  The  above  figures  are  based  on  the  following  data. 
However,  figures  for  fruit  trees  are  based  on  1959 
data.  Data  for  areas  less  than  1,000  hectares  is 
counted  as  five  and  higher  taken  as  a  unit,  with 
_ „tho  rest  disregarded.  The  unit  ha,  hectare  is  sub¬ 
stituted  for  the  unit  cho. 

1.  37th  Statistical  table  of  the  Ministry  of  Agri¬ 

culture  and  forestry  (Statistical  Survey  De¬ 
partment) 

2.  i960  Sericultural  Statistical  Report  (Statisti¬ 

cal  Survoy  Department) 

3.  I960  damage  survey  report  of  harmful  forest 

animals  and  plants  (Forestry  Agency) 

4.  The  data  on  insoct  pest  outbreak  predictions 

(Plant  Epidemic  Prevention  Division) 

5.  Data  Of  Plant  Epidemio  Prevention  Regional  As¬ 

sociation  (Plant  Epidemic  Prevention  Divi¬ 
sion) 


I.  name  of  crop  2, 

3,  Diseases  and  damage  4, 

done  6. 

5.  Name  of  disease 
7.  Hame  of  insect  pest  S, 
9.  Rice 

II.  Disease  outbreak  10 

area 


2.  Total  oultivated  area 
4.  Insect  pest 

6.  Disease  outbreak  area 
or  damage  area 

3.  Disease  outbreak  area 

or  damage  area 
10.  Leaf  blight 
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•  ;■  -r.-.  rf'.c.ll  a  :  first  period 
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Stripe  v;i  thcr  in;;  disease 
Scl's -mbi u s  'v.-.-xetx  i*c  r  .  Walker  s  third 
pel' i oe  of  .i.e ^ax.iorphosis 
Gri'anul ur  bacterial  nucleus  diseaso 
uii to  L) c .v  r iou  insect 
■lot  leaf  xtichcrin"  disease 
’  •  "  -in.1.  ,v  'm  .yin  i  co  .  Horxr. 

.  *i  c  t  aa  c  t  c  r  i u  1  diseaso 

!  ,'itscli  vm*.  c  l  ;-,c  1 1c  o  ps 

JwUHw  Ci^CdSC 
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..ice  insect  of  k o  1  i d a e 

nice  insect  of  Vhiipl  cmic'ae 
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56. 

57. 
56. 

59. 

60. 

61. 

62. 

63. 

64. 

65. 

66 . 
67. 
63. 

69. 

70. 

71. 

72. 

73. 

74. 

75. 

76. 

77. 
73. 

79. 

80. 
Si. 
82. 
S3. 

84. 

85. 
So . 
87. 


Flour-like  disease 
Slack  spot  disoaso 
Orange 

.'acula  disoaso 
Black  spot  disease 
Pear 

Black  speckled  disease 
Black  star  disease 
f.rnpa 

la  to  rot  disoaso 
Black  pox  disease 
Poach 

Black  star  disoaso 

Leaf  shrinking  disease 

Mulberry  troo 

Viral  disease 

Baris  donlanata,  lloel 

Bud  withering  disoaso 

4’cod 

I  caf-fal  ling  larch  disease 
i'ip  withering  larch  disease 
Paul  own  la  nest  disease  oaused  by  Tanhrina 
ccrasi 

Bhite  fir  aphis 
Pissodcs  nitldus,  .toel 
Ocncria  disnnr 
iloiiirolivius  rer:ota 
Psilura  monneha 
B-glaninus  dentines.  iloel 
Phyl 1  poor t ha 

llasvnhira  oscudoabietis .  Butl 
Bus  i:n’scr.l  inus 
i  o,i u s  brachyurus.  Temm  Haro 
Damage  area. 


Common  features  of  Insect  Pests 


A.  Progress  in  Insecticides 

Although  demand  for  insecticides  has  recently  dras¬ 
tically  increased  in  Japan,  export  of  domestically-produced 
i  nscc  tic  ides  also  enjoys  heavy  demand;  therefore,  greater 
output  of  domestic  insecticide  is  greatly  required.  For 
example,  introduction  of  a  phosphorus  agent,  especially  a 
paruthton  agont  resulted  in  an  almost  total  elimination  of 
insect  posts  previously  difficult  to  prevent  and  eliminate. 


v-';-'  cf  ■  ;.:.cctici  Ck,h  vioii  low  toxicity  has  been  studied 

wi  th  i'c;<  LduaT  hu„:an  toxin  in  plants,  and  domestic  in- 
sect tc iuos  ha vo  boon  produced.  Production  of  repellents 
ni.-  fun  ticidos  has  boon  bu.:un  as  a  class  of  chemicals  of 
1  o’-vr  toxicity  for  choir  natural  onomios.  This  aooomplish- 
r.  -  .  i  a  could  simplify  the  spray  calondar  of  fruit  tree  insoot 
pc.,  ts  through  active  use  of  the  natural  enonii.es  of  inseot 
■  ou..vS.  fur  thcnr.orc  ,  inductive  a-’-onts  v;Lth  biochemical  of  - 

h.ch  have  been  produced  in  foreign  countries.  Although 
research  on  insecticides  is  underdeveloped  ovon  in  foreign 
citi.wrics,  some  chemical  s  have  found  practical  use,  such  as 
an  -  ibiotics .  decent  gains  in  thoory  and  industrial  tech- 
r.iruonV:  v  led  to  the  production  of  one  or  two  domestic  in- 
cicidcc  inmrprraiiv.-  antibiotics.  Therefore,  the 

fe.-sibility  of  producing  now  insooticides  is  oxpected  in 
th.  futurn,  but  production  is  still  underdeveloped .  Slnoe 
preventive  and  treatment  chemicals  cause  unknown  diseases, 
production  of  now  insecticides  is  an  urgent  matter.  This 
technique  will  be  circulated  abroad  in  the  future. 

l-j.  ochanizat  ion  of  Preventive  and  Troatnent  Process- 
in.;  and  Improvement  of  large  Application  Machines 

Mechanisation  ':.rr.  contributed  to  the  effectiveness  of 
prevention  and  elimination  treatments  of  insect  pests;  how¬ 
ever,  the  ordinary  farm  is  on  too  small  a  scale  to  use  such 
mechanised  aids.  Therefore,  cho  spray  calendar  was  recom¬ 
mended  so  as  to  take  advantage  of  cooperative  and  interfarm 
prevention  and  elimination.  Mechanized  prevention  and 
o! t mi nation  of  injects  through  disoaso  outbreak  predictions 
I.r.o  proven  itself.  Progress  in  large  application  machines 
li::cly  to  simplify  management  process.  Setbacks  in  this 
progress  can  be  corrected  by  selection  of  cultivation  man* 
ah.--r.enc  method  or  crop  varieties  suitable  to  large  machines. 
Tor  example,  the  cultivation  method  suitable  for  spraying 
is  considered  in  orchard  and  fields.  Furthermore,  pro¬ 
gress  in  largo  application  machines  is  attributed  to  labor- 
a  rrays  rather  than  economies  in  the  amount  of  choml- 

C  u .  i  ^  Uot  •  *  • 


The  following  developments  aro  noteworthy  in  the  ef- 
fwcr.vs  prevention  and  elimination  of  insect  pests; 

r.,ul  oancous  insccticido  spraying,  fertilization,  and  sow- 
in;,  introducing  cho  insecticide  into  soil,  and  use  of  air¬ 
planes  for  sowing,  fertilizing,  afforestation,  and  fishing. 
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£  i  .  CV..  w.  c  t.  i'v  1  s  t  i  c  s  of  Olsens  n  s 

A.  Future  Trends  in  Disoaso  Outbreaks  Outlined  By 
Observation  of  Past  Disease  Variations 


a.  Proven cien  and  treatment  techniques  used  in 
rice  bj ight  disease  may  lead  to  tho  use  of  disease  resist¬ 
ance  and  Jlroot  or  indli'oct  prevention'  and  treatment  meth¬ 
od-,  However,  demand  for  higher  output  and  high  grade  crops 
in  the  market  has  causod  tho  cultivation  of  infeotious  orop 
varieties;  thoreforo,  disease  outbreaks  are  likely  to  in¬ 
crease.  However,  gains  in  preventive  and  treatment  tech¬ 
niques  will  gradually  reduce  tho  damage  per  unit  field  area, 

b.  Stripo  withering  disoasoi  This  disease  has 
increased  rapidly  as  cultivable  land  is  being  tilled  fairly 
early  in  tho  year.  Tho  trend  to  oarly  cultivation  of  rice 
affects  the  increase  in  this  disease  moro  than  tho  usual 
timing  of  rice  cultivation.  Furthermore,  in  straight-row 
sowing,  outbreaks  of  this  disease  may  ocour  frequently. 
Excessive  application  of  fertiliser  causes  frequont  out¬ 
breaks  of  this  disease. 

c.  V.’hito  leaf  withering  disease:  This  disease 
frequently  occurs  in  warm  areas;  howover ,  the  prevalence  of 
more  productive  crop  varieties  has  meant  more  frequent  dis¬ 
ease  outbreaks  such  as  in  tho  Tohoku  and  Holcuriku  areas, 
Furuncring  of  development  lovel  of  fertilizer  uso  and  early 
cultivation  of  more  productive  crop  varieties  are  likely  to 
cause  creator  damage  to  rice. 

d.  Typos  of  viral  disease:  This  disease  will  be 
caused  by  introducing  early  cultivation,  over  fertiliza¬ 
tion,  uonsc  cultivation,  application  of  Or y za  pasture  to 
paddy  field,  and  straight-row  sowing.  The  stunt  disease 
and  yellow  stunt  disoase  transmitted  by  Hotsch  var,  cinc- 

t icons  occur  very  frequently  in  warm  areas  from  southern 
l.anco  to  southern  Kyushu.  Stripe  leaf  withering  disoase 
and  black  stripo  stunt  disease  transmitted  by  Xeohotottlx 
c.ii  is  also  occur  very  frequently  in  northern  Kyushu, 
C’nukoku,  Shikoku,  Tokai-IClnki  ,  and  Kanto. 

e.  Other  discasos:  Early  cultivation  is  likely 
to  cause  yellow  stunt  disease  and  upright  withering  dis¬ 
ease  of  seedlings  in  seedling  bods.  There  is  a  decreasing 
tendency  of  dot  loaf  withering  rice  disease.  Since 
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■.'•viui';;  lie.;  ripenin'-  in  war.  scr.sons  is  tailor,  out- 
1:j.  vC  1 1  I  v.-.r  i  t her  in.:  disease  of  rioo  spicules  are 
">  .i.oly  id  increase. 

^  1 1. *•  t»  Cr  o  ;js, 

u.  ml  rust  v.'l ,  a;.  t  disease  is  a  problem.  Stripe 
liiiM'j.so,  viral  disease,  and.  root  rot  discaso  transmitted 
i  iiroi:.  li  soil  •..•ill  also  t>oso  problems  since  wheat  and  barley 

v»  i.  o  it. vi  j  o  i*  cro  j>s  • 

b.  Viral  soya  bean  disease  is  likely  to  increase 
slew’y  boy  iar.it;  ’  from  the  southern  Tohoku  area  alone  with 
increase  in  dense  cultivation.  ’.'uruhormore ,  soil  and  donse 
cultivation  with  n.vccssivo  fortil  i/,or  will  result  in  leaf 
disease  in  v.a  r  ..  areas. 

c.  A:;  to  vegetable  seedlings,  bacterial  nucleus 
disease  is  currently  a  problem.  If  vegetables  are  culti¬ 
vated  a,  .1  substitute  for  wheat,  this  disease  will  occur 

more  i  roquontly  . 

d.  Treatment  ox"  diseases  related  to  soil,  such 
as  upright-witherin'  discaso,  root-rot  disease,  and  leaf- 
roi.  iliMMso  is  required  for  beet;  however,  this  problem  has 
i.o t  yet  been  solved.  Increases  ir.  cultivated  ureas  will 
give  rise  to  the  problem  of  viral  disease  and  damage  caused 
by  continuous  cultivation. 

o.  Vich  potato  varioties  there  are 

outbreaks  of  the  main  diseases  of  sweet  potato  and  potato, 
but  it  is  still  unknown  whether  potato  diseases  will  in- 
crtc.sc  or  decrease  in  the  future. 

f.  Diseases  caused  by  soil  and  viral  disoases  of 
fodder  crops  and  pastures  should  be  givon  closo  attention, 
fur  c  '.i  or  more  ,  there  are  new  problems  loosed  by  the  cultiva- 
Lien  of  poroniilal  pastui'e  in  cultivated  land  presently  due 
to  latent  nurturing  ox'  pathogen. 

g.  As  fp-g .mulberry  troes,  disease  prevention  and 
ur..a Ci.icnt  is  still  incompletely  developed  oxcept  for  the 
trun-c-wi  the  ring  disease.  One  reason  is  the  limited  appli¬ 
cation  of  chemicals  that  are  harmful  to  silkworms  as  well 
r.o  the  face  that  studies  of  mulberry  trees  and  woody  plants 
arc  difficult  to  conduct.  Currontly,  stunt  disease,  a  kind 
of  viral  disease,  and  stripe  disease  arc  major  diseases  of 
mulberry  trees.  There  is  a  possibility  that  mechanization 


f 


of  :.;(•■  1  berry  cultivation  and  introduction  of  labor-saving 
fcccnnli;Uui>  r.,ay  cause  bud  withering  disease  and  red  rust 
a  l  s  o  a  s  o  . 

h.  There  are  major  problems  such  as  the  trunk 
wi  t boring  disease  of  varieties  of  black  tea  and  white 
stripe,  witherin''  disease  caused  by  soil  in  which  tea  trees 
arc  planted.  In  the  future  aiinorease  in  cultivated  areas 
of  black  tea  varieties  n.ay  cause  larpe  outbreaks  of  trunk 
wi  ci.  .r ing  disease. 

3.  Horticultural  Crops 
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Prevention  and  treat. nent  of  insect  pests  should  be  j 

.d'-bcaus idered  important  because  the  market  demand  for  hor-  j 

ticultuial  crops  has  resulted  in  frequent  cultivation  of  highly  in-  ! 
f octious  vc-.-fie t i e a  cl  crop.  These  crops  include 

poach,  Japanese  pear  variety  (2oth  Century  pear),  apple  j 

varieties  (India  and  belicious),  and  Chinese  cabbage.  j 

a.  As  for  fruit  trees,  viral  diseases  of  orange, 
apple,  pear,  poach,  and  cherry  shorten  the  life  of  fruit  * 

trc_cs_;  therefore,  this  disease  has  been  pointed  to  as  a  J 

cultivation  pro  cl.  err.  relating  to  the  upkeep  cost  of  fruit  ! 

tree  orchards.  In  perennial  crops,  there  are  diseases  f 

caused  by  soil ,  such  as  stripe  disease  and  trunk  withering 
disease  of  the  orange  tree.  Tills  disease  poses  a  r<  .  olem 
-relating  to  old  cultivated  land.  The  blast  diseas  ■  of  the 
orange  tree  occurs  frequently  in  late-grown  oranges,  wnich 
arc  expected  to  increase  in  future  production. 

Creator  production  of  apples  is  expected  and  falling  leaf  ■ 

soot  discsso  infocts  excellent  varieties  of  aople  trees, 
diseases  of  tree  seedlinrs  such  as  the  Western  pear  and 
peach  for  canning  should  also  be  given  more  attention  as 
greater  production  of  these  fruits  is  also  expected.  ! 

ihc  fact  that  the  new  cultivation  of  fruit  trees  in  mul¬ 
berry  tree  orchards  results  in  seedling  disease  is  a  serious 
problem. 

...  Various  varieties  of  vegetables  are  affected 
by  cue  or  several  viral  diseases.  Also,  there  are  infec¬ 
tious  diseases  related  to  efficient  and  intensive  soil  use, 
such  as  soft-rot  disease  and  green  withering  disease  caused 
by  bacteria,  fa sari urn  capable  of  anaerobic  life  caused  by 
mildew,  Trthinm .  Phyto ohthora .  Increasing  damage  }s  caused 

by  aerobic  basiuov.ycctcs .  Furthermore,  specific  diseases 
frequently  occur  in  greenhouse  cultivation.  If  pebbly  land 
is  exploited  spocific  diseases  may  occur. 
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c. .  \r,  Zc  ;•  .'lover  varieties,  viral  bulb  diseases 
,r  -  •;  -i  transmit  tori  by  soil  and  seed!  ings  will  bo  ex- 
i. a.  .;uuiiiy,  viral  ciscasos  and  I'nsnri  tra  have  become 
o-*;,  ns  never  disoatc .  In  this  ease  the  relationship 
h.  :.Vv-on  fruit  trees  and  disease;  as  well  as  that  between 
C .sensed  trees  and  their  natural  1  if e-span, arc  problems  de- 

■  •  uj  *•  a.  l"i_.  !">  u  ul’j  jr  ■ 


Tueru  is  a  prubl  em  with  sccdl  ing  bed  disease  and 
>'>eoir ic  tree  diseases  caused  by  Tanhrina  rerasi  nests  and 
rot  diseases  o f  forest  trees.  Afforestation,  introduction 
of  short- torn:  tree  cultivation,  cultivation  of  new  types  of 
trees ,  arid  a  new  cultivation  and  fertilization  method  may 
briny  unexpected  results. 


disease  Outbreaks  Caused  by  Chan, ye  in  Method  of 

v/  i  v  l  Vu  1 1  O  t  j 

l.  Mechanization  and  diseases 

Although  mechanization  of  sirall-size  farm  fields  is 
not  ..a  important  concern,  large-scale  mechanization  does 
*ii  v.  tc  o  a  .  tv  problems. 


effect  of  combine  use:  ^v,ore  is  concern  about 
;  the  height  of  crop  remaining  to  be  harvested 
md  the  pathogen  remaining  in  the  plot  can 
infection  of  unhulled  rice  with  black  ear 
;r,  the  amount  of  remaining  bacterial  nucleus 
;  affected  by  the  abovo-i.entioncd  conditions; 
.iitutes  a  problem.  It  !■*  \X  st  be  ascertained  if 
straw  and  chaff  or.  the  plot  after  threshing 
.nc  rice  mi' dev;  disease,  strioo  disease  of 
ike  disease  of  barley  varioties,  and  onion 
fhc  Jni tod  btates  provides  an  example  of 
causing  or.ion  smut  disease  and  black  smut 


dC.  Me 


i  1  ;■  Lt  u  k  O  1 4 


b.  fhc  relationship  between  deep  cultivation  and 
.  a  l t  Lor. :  Deep  cultivation  is  a  factor  for  good  crops, 
,  results  in  slew  growth  in  some  areas.  Furthermore,  it 
i...  per  cant  to  find  out  whether  or  not  deep  cultivation 
.-rasas  or  decreases  disease  intensity  in  the 

r v  th  of  the  above-ground  portion  of  the  crop. 
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'uiaoujo  and  the  Change  in  Cultivation  System 


a.  Changes  in  Cultivation  Period 

A  variety  oi1  structural  changes  will 
bo  ■.,?•$.  e-f;  in  future  agriculture,  The  effects  on  disease 
out  break:;  s  t  cn.i.i  in;:  from  these  changes  appear  unexpectedly 
a.'.d  sensitively  in  paddy  field  and  farm  land.  Stripo 
withering  disease  and  viral  disease  due  to  early  cultiva¬ 
tion  of  paddy  rice  and  root-rot  disease  duo  to  early  wheat 
sowing  have  already  been  encountered. 

b.  Transplanting  and  Straight-row  Sowing 


faddy  rice  cultivation  and  field  cultivation  in- 
volvo  frequent  transplanting,  but  a  labor-saving  method  is 
likely  to  result  from  straight-row  sowing  in  the  caso  of 
rpaudy  rice  and  ooUa.  This  transplanting  will  result  in 
variation  of  disease  outbreak. 
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One  *  problem  with  straight-row  sowing  cultiva- 
on  is  aligning  seedlings  and  plants  in  rows.  The  Mactra 
soasc  of  rice  seedlings  may  pose  the  first  problem, 
raight-row  sowing  in  dry  paddy  field  causes  upright 
the ring  disease  of  seedlings,  dot  leaf  withering  disease, 
:i  rice  blight  diseaso  more  frequently.  Straight-row  sow- 
g  in  wot  paddy  fields  causes  rot  diseases  of  seedlings 
■.oc  biies  after  sowing  at  low  temperature.  Furthermore, 
How  stunt  disease  duo  to  cold  water,  viral  disoase,  and 
ripe  withering  disease  may  occur  up  until  the  middle  of 
f-ihooting  period.  However,  rice  with  straight-row  sow- 
g  shows  poor  resistance  to  neck  blight  disease. 


c.  Introduction  of  New  Crops 


di.se  a  s  e  s 

O  *".iC  b  i  in  : 


The  introduction  of  new  crops  is  prevented  by 
c.s  in  the  case  of  beet.  Unexpected  diseases 


occur 


tree  soedi  in-’s 


-.c  case  of  beet.  Unexpected  diseases 
in  experimental  transplanting  of  migrated 


h.  beep  Cultivation,  Dense  Cultivation,  and 

Excessive  r'  e  r  1 11  station 

Excessive  fertilization  causes  disease  frequent- 
inentioned  above.  The  way  in'which  fertilization 


7  y  ,  as  wa  s 
of  fores  tr; 


results  is  of  concern. 


O 
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,.r.d  Efficient  Use  of  ?an  fields 

.  •v:-i  on  co.-.i.;oa  disease  occur.*  in  many  crops, 

cu’:  t i va cion  can  affect  continuous  cultivation. 

•c  bout  Cultivation  after  frequent  outbreaks 

.-ithorir.g  disease  due  to  early  cultivation  of 

crops  planted  after  frequent  outbreaks  of 


,)u 


;  r  l  n 


disease  anti  white  silk  disease. 


b,  .Perennial  pastures  arc  likely  to  become  nests 
Vu-  ot  bur  crops.  for  example,  Italian  rye  grass  in  paddy 
becomes  the  source  of  outbreaks  of  rice  stripe  loaf 
v.'i  tiier  in j  disease  and  wheat  becomes  the  source  of  outbreaks 
of  clack  stripe  withering  disease  of  corn.  This  fact  indi- 
catw.i  possible  disease  outbreaks  in  Qryza  pasture. 


ictors  Other  than  Agriculture 


an 


As  mentioned  previously,  the  market  demand  results 
.ore  cultivation  of  infectious  crop  varieties.  Proven- 


u  L-j.i  and  treatment  steps  arc  convenient 
w'...-.;  identical  crons  a-e  cultivated  as 
tic.;  of  agriculture  requires. 


in  actual  practice 
the  commercializa- 


cu 


>  'h-.c.vcr'i  of  Insect  Pest  Outbreaks 

A.  .'actors  of  Outbreaks  of  Insect  Pests  on  Xain  Crops 

1 .  Ai c  c 

In  the  case  of  rice  cultivation,  prevalence  of  early 
h  ration  causes  the  occurrence  of  pearl-moth.  During 
first  and  second  periods  of  metamorphosis,  the  forma- 
.  of  two  or  three  groups  of  pearl-moth  begins.  This 
Aiioy  A  more  remarkable  in  areas  with  complicated  cul- 
\oion  method,  furthermore,  early  penetration  of  winter- 
rice  insects  into  paddy  fields  and  increases  in  frequen- 
cf  penetration  cause  higher  insect  density.  Thorefore, 
is  accessary  to  develop  the  research  on  outbreak  predic- 
n  methods  to  cope  with  new  situations.  Also,  it  is 


c 


.ACC 


d,  V_- 


eivin~  nc  actenti  or., 


such  as 


1  ■  i  ,  will  appear.  Progress  in  agri- 

-o  through  large  scale  mechanization  will  change  the 
of  insect  oest  outbreak  and  the  outbreak  situations. 


the 


fertilization  method  due  to  the  scheduled 


j  in 

.sc  of  production  per  unit  area  may  affect  the  occur- 
of  insect  pest  outbreaks.  For  example,  excessive 
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nitrogen  T  jrtil  i  r.cr  application  promotes  the  growth  of  in¬ 
sect  posts  and  excessive  potassium  fertilizer  application 
also  spreads  insoct  pests. 

2.  fruit  Trees 

The  establishment  of  the  outbreak  prodiction  method 
and  introduction  of  now  insecticides  will  reduce  outbreaks 
of  insect  pests,  which  are  difficult  to  prevent  and  elimi¬ 
nate.  Outbreaks  of  sucking  insect  pests,  such  as  Diaspis 
rat  fit  if ormis .  Sa  sakl .  and  leaf  tick,  may  often  increase, 

£•;;  a  vsjulu  of  the  introduction  of  new  insecticides  and  dis¬ 
appearance  of  natural  enemies.  Damage  caused  by  Cry pto- 
nh-"  .-ns  docoratus  is  still  high;  since  this  problem  will  not 
be  easily  solved.  Damage  caused  by  soil  insect  pests,  suoh 
as  Tract  ns  divinatorius  and  Xematoda,  can  be  ignored; 
therefore,  the  policy  against  this  damage  problem  will  be 
important.  Furthermore,  the  introduction  of  new  crop  vari¬ 
eties  is  predicted  to  change  the  pattern  of  insect  pest 
outbreaks . 

Because  of  increases  of  forest  output,  afforestation, 
introduction  of  rapid  growing  trees  and  foreign  tree  seod- 
lings,  and  fertilization  on  forest  land  have  been  carried 
out.  One  result  was  that  Ocncria  diapar  occurred  in  large 
forests  in  Hokkaido.  The  development  of  such  forestry  cul¬ 
tivation  will  change  the  pattern  of  insect  pest  outbreaks. 

3.  Fodder  Crops 

The  increase  in  fodder  crops  requires  a  policy 
against  damage  caused  by  Nematoda  and  leaf  tick.  With  con¬ 
siderations  of  possible,  frequent  outbreaks  of  Mamestra 
brer, si cao  and  Botvs  nubilalis.  research  on  economical  pre¬ 
vention  and  elimination  of  insects  should  be  started.  The 
increase  in  this  fodder  crop  may  cause  the  penetration  of 
insect  pests  into  paddy  fields.  Consequently,  the  insect 
pest  outbreak  prediction  method  in  rice  fields  cannot  be 
considered  without  considering  the  density  of  fodder  crop 
insect  posts. 

b.  Special  Crops 

Prevention  and  elimination  of  Xyleborus  praevlus 
n  as  soya  bean  insect  pasts  will  becoiuo  rncr*6  6l\Fecuiv©  by 
introducing  new  insecticides.  However,  prevention  and 
elimination  of  Nematoda  in  soil  will  require  more  research 
for  a  long  period.  It  is  especially  necessary  to  prevent 


'  1  -Sc  tli c .i iri-ioc  cs  economically.  As  for  beets  t  tho 
°»'  -■  -  h-u.  ;  on  (.■ ,  I;  rtkes  in  chrvsoura  oh  cl  1  a  . 

:.-k  ids  as  tho  in.'-wcc  i-sts  on  the  ground  surfaco,  and 
one;  the  'ace  insect  o ,ny  increase  as  the  cut- 

of.  "k  a  s  o»  s  ixi  tell  if  ormis  .  Sasalci,  and 

tick  viH  he  disease  ;>roi>l cws  for  tea  troes. 


.  ...itui-.il  :.uoi.-ies  of  Insects 

future  ,...hon  and  el  in.ination  of  insect  posts 
f  u .  ou. i.->  iteration  of  jo  til  insecticide  and  natural  eno- 
..l.ice  proven >■  tor.  and  cl  imination  of  insects  have  de- 
e  o, on  i.-c  eicidcs ,  natural  ononiics  of  insects 
he.-n  o' *i..iur.  ted  and  the  balance  of  nature  has  been 
-o/td  ,■  consequent'-;.'  frequent  outbreaks  of  inscot 

.'or  example,  leaf  tick,  Pul  vlnaria 
c : ,  -i  i  ,  -.yi .  i  ora  c  v  1  ns  blnn..  and  shell  insect 
ud  only  in  fruit  trees.  furthermore ,  elimination  of 
x.r  varieties  by  using  insecticides  caused  subsequent 
u  by  rice  insect  posts.  Therefore,  it  is  necessary  to 
oo  the  insecticide  which  is  not  harmful  to  natural  ene- 
o f  insects,  to  protect  tho  natural  enemies,  and  to 

t’r.ci,.  Jocrohscs  in  production  cost  and  increases 
•oduettvity  ccs.i  be  obtained  by  decreasing  the  number  of 
>  cr.ua.icals  are  -iprsq. ec, 

In  foreign  countries  use  of  natural  enemies  of  in- 
■  has  decreased  the  density  of  insect  pests  to  the  ex¬ 
tant  spraying  chemicals  not  necessary.  However, 
arc  few  such  cases  in  Japan;  for  example,  kovlus 
tus  against  .  'vtilr.sni.s  nononw ,  the  silver 

insect  against  Pul vinaria  auranti  Ckl  1  .  the  cotton 
site  insect  against  the  apple  cotton  insect,  and  the 

i  t  c  insect  against  the  ruby-row  insect.  Thus 
arch  on  natural  enemies  is  comparatively  less  advanced 
-.pr.it;  therefore,  this  research  will  be  important  in  the 
re.  for  example,  prevention  and  treatment  of  the 
l-i ike  insect,  leaf  tick,  and  Xvlcborus  oraevius  Sian 
he-  v.uch  easier  than  in  tho  past  when  insecticides 

c-  a  ...air.  role  of  prevention  and  elimination.  Preven- 
nnd  d  i;..inat  ion  of  the  powdery  shell  insect  and  leaf 
of  the  sweet  potato  will  be  easier  five  years  from 
and  after  this  period  a  doorcase  in  density  of 
Ivin  -',r.u.'-u:<  hi  an  and  the  common  shell  insect  is  ex  - 
a.  In  the  case  of  pasture  land,  use  of  natural  ene- 
us  more  effective  than  the  uso  of  insecticide. 


r.  -o 


As  To;- natural  enemies,  thore  arc.  parasitio  bacteria 
in  addition  cc,  insects.  Some  foreign  countries  are  study- 
in-;  i'hc  method  of  spraying  those  parasites  with  insoctictde 
through  the  culture  of  parasites;  use  of  these  parasites 
deserves  attention  in  the  future.  As  fortho  problem  of  use 
of  natural  enemies,  it  is  necessary  to  consider  the  migra¬ 
tion  of  natural  enemies  f  ro  m  foreign  countries  and  to  pre¬ 
pare  for  importation  of  natural  enotnios  into  Japan. 


C.  Improving  Insect  Prevention  and  Elimination  Tech¬ 
niques 


1.  Application  of  Insecticides  into  Soil 

Appl  ication  of  DtIC  and  dunapon  can  save  labor  by 
sir.iul  ianoous  use  of  fertilizer  and  weeding  agent.  This 
method  will  prevail  rapidly  in  the  future  rice  cultivation. 
i-Ioi.'o vor ,  the  relationship  betwoen  the  application  method, 
soil  quality,  and  effectiveness  of  insect  elimination  should 
be  studied  more  extensively;  this  problem  will  be  solved  in 
the  near  future.  This  method  aims  at  establishing  tech¬ 
niques  of  simultaneous  prevention  and  elimination  of  pearl- 
moth  and  rice  insect  posts,  but  more  study  is  needed  to  at¬ 
tain  this  goal.  Permeable  insecticides  have  been  used  with 
commercial  crops,  such  as  cotton,  in  many  foreign  coun¬ 
tries.  Probably  permeable  lnseoticidos  x/ith  low  toxloity 
to  man  will  be  discovered  in  the  near  future  andts®  of  this 
insecticide  on  staplo  crops  will  come  soon. 

2.  Cultivation  Without  Eags 

Cul  tivation  of  trees  vd  thout  begs  can  gain 

possible  success  in  the  near  future  and  application  to 
other  fruit  croes  will  follow.  This  is  because  researoh  on  the 
use  and  improvement  of  insecticides  and  germicides  is  far 
advanced  and  consumers  have  begun  collecting  information  on 
insecticides  and  gormicides. 

3 .  Use  of  Plant  Varieties  that  Show  Resistance  to 

Insect  Posts 

There  a.i.c  few  plants  which  have  resistence  to  in- 
s ccc  pests,  such  as  varieties  of  the  chestnut  (Ginyori ) 
against  Palnnintis  dentines.  3oel.  However,  cultivation  of 
lent  varieties  with  loss  resistance  to  insect  pests  can 
eercaso  the  number  of  chemical  sprayings;  therefore,  using 
plant  varietios  with  resistance  to  lnseot  pests  is 
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c  I  iini r«u  cion  o C  X n o  octicido  Resistance  of  Insect 


Coivc  ir.uwtu;  utilization  of  the  same  insecticide  de- 
the  sensitivity  of  insect  pests  to  inseotieide. 
cs  p.-^ts  gain  resistance  against  a  particular  inseoti- 
after  its  repeated  application,  suoh  as  pearl-moth  and 
tick  against  phosphorus  agent.  To  eliminate  this  ro* 
ar.ee  build-up,  it  is  necessary  to  investigate  the  al- 
te  application  of  offoctivo  insecticides  and  to  under- 
d  how  rc s  1  stance  build-up  occurs. 


directions  in  Improving  Outbreak  Prediction 


....  mentioned  in  1  ,  A,  III,  it  is  necessary  to  study 
•  c  t  outbreak  types  that  depend  on  the  regional  cultiva- 
,i  i.,.;  tkod  and  to  trr.ee  the  physiological  activities  of 
Pearl  *.:.o4  in  order  to  investigate  variations  in  poarl- 
outbrouks  in  early  cultivation  and  to  establish  an  ao- 
..u  prediction  method.  Insect  pests  of  fruit  trees  are 
b.r  cx  porimen  tat  ion ;  therefore,  much  data  will  bo 
..ctcd  over  the  next  fov.*  years.  Since  the  same  kind  of 
t  utc  is  found  in  different  environments,  it  is  dlffi* 
to  bring  together  specific  prodiction 

,.:rs  through  analysis.  Outbreak  prediction  of  insect 
.s  in  soil  is  very  difficult;  therefore,  research  on 
.iciion  should  be  promoted.  Genorally,  the  past  out- 
uk  prediction  method  has  usually  depended  on  statisti¬ 
cs  cr..  In  the  future,  therefore,  fundamental  research 
the  prediction  method  will,  be  required. 


t i o i d  c  Use 


.ffects  of  Insecticides  on  Society 


The  of fccti venoss  of  insecticides  has  been  recog- 
.  :.c  .  l.arkct  demands  for  insecticidos  has  increased  in 
•ici.'rurc,  forestry,  animal  husbandry,  and  fishery.  Some 
.  .  c-  .cidc..i  become  toxic  if  they  are  not  used  correctly; 

.i  proverb  says,  "medicine  is  just  the  thickness  of  a 
:-_-c  of  paper  away  from  poison."  Although  market  demand 
•  insecticides  was  limited  to  successful  farmers,  today 
insecticide  use  prevails  among  farmers,  suoh  as 
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rm  preve.-Voian  and  elimination  of  insects  by  using 
effective  sprayers  and  spraying  inseccicido  by  holi- 
.  Cons  ci.;  uen  1 1  y ,  inswoticiclos  have  largo  affects  on 
ionul  economy  and  peoplo's  livelihood,  such  as  in 
,  .sericulture,  aploulturo,  natural  enemies,  wild 
fowls,  domestic  animals,  andin  poisoning  man.  Espe- 
iu  Japan  there  are  problems  of  instruction  in  insec¬ 
ure  because  population  density  is  high  and  small 
iural  and  fishery  establishments  aro  cionsoly  concan- 


There  arc  several  ways  to  solve  these  problems; 
"imitation  of  insecticide  use  by  laws  (indicating  spe¬ 
cial  poisons),  instruction  stipulated  national  policy  (in¬ 
struction  in  application  method  to  prevent  poison  in  fish¬ 
eries),  and  use  of  substitute  insecticides  or  improving 
insecticides  (research  on  insecticides  with  lew  toxicity). 
For  example,  since  the  weeding  agont  ?CP  is  toxio  to  fish 
ic  needs  to  bo  replaced  and  regulated  by  law. 

This  problem  will  be  critical  since  the  insecticide  is 
l'ir.Jing  greater  Use. 


L 


3.  Use  and  Production  of  Insecticides 

In  spito  of  unsolved  problems  in  methods  of  insoct 
prevention  and  elimination,  many  kinds  of  insecticides  are 
being  produced  at  present  (insecticides  include  BHC  emul¬ 
sion  and  powder,  1i}0  tnssoticides,  and  3.000  items  regis¬ 
tered  in  the  Ministry  of  Agriculture  and  Forestry).  Since 
roost  cf  these  insecticides  aro  imported  from  Europe  and  the 
Lb,  Japan  pays  considerable  amounts  of  foreign  currency 
every  year.  In  19(51,  imported  insectioide  amounted  to  1.6 
billion  yen,  imported  raw  material  for  insecticide  --  1.7 
billion  yen,  and  payment  of  technical,  assistance  --  0.3 
billion  yen  compared  to  domestic  production  of  insecticide 
of  90  billion  yen).  Since  more  than  5 Op  of  Insecticides 
)  is  applied  in  paddy  fields,  use  of  excellent  domestic 
insecticides  is  required  to  cope  with  the  cultivation  meth¬ 
od,  the  farmer's  technical  lovel,  and  scarce  natural  re¬ 
sources. 

Fortunately,  science  and  technology  are  progn  jsing 
in  Japan.  u  will  xa  tier,  of  pi  astocygenes  ,  preventive  and 
trer. ct:.e»c  chemicals  against  blight  disease,  and  sumithione 
( or rano-phosphor us  insecticide  with  low  toxicity )  is  a 
bri  hit  possibility  in  developing  domestic  in¬ 

secticides.  Recently,  comprehensive  chemical  industrial 
producers  have  been  interested  in  insecticides.  However, 
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..•••  . . .  b  i ff iou!  Lie  s  in  the  dcvolopmont  of  lnsooti- 

.  ...  "or  r c  ,  chemical  products  have  characteristics 
oui gu.jgr.  ....d  the  insccticido  market  chances  quickly. 
■  o  f  a  e  ..  v  r  u  require  expensive  experiments  and  research, 
a ,  M  is  .'.ceded  to  research  an  Insecticide  thorough- 
therefore ,  technical  scrutiny  of  effects  on  society  is 
* ocuc.i  if  practical  applications  are  urgont. 

T g  cope  with  this  situation,  the  Scienoo  Counoil  of 
.r.  rcooitiiiundcc'i  r.  j  cho  government  establish 

.  icide  laboratories.  As  a  rosul t ,  the  Ministry  of  Ag- 
turc  a..d  forestry  decided  to  develop  new,  safe  insec- 
-t.es.  fur thcrn.orc ,  the  agricultural  technical  laborato- 
re-organiiied  insccticido  divisions  and  expanded  the  re- 
.  0 1 i  sec  tio.is  . 


C.  Insecticides  and  the  Status  of  Agriculture 

Advances  and  expansion  in  organisation  of  insect 
:  outbreak  prediction  made  it  possible  to  prevent  and 
.  ir.atc  insects  for  a  sufficient  period  of  time.  The 
.stry  of  Agrtculturo  and  Forestry  and  prefectures  have 
criteria  of  prevention  and  elimination  of  inseot  pests 
for  the  spray  calender  and  dedicated  themselves  toinstruc- 
-ion  in  preventive  and  elimination  measures.  As  for  pro- 
-o  in  prevention  and  elimination  of  insect  posts  in 
i,  the  Ministry  of  Agriculture  and  Forestry  Is  playing 
.  i : ;  role,  such  as  spraying  by  helicopters,  prevalence  of 
fl.j-  a -cats  (weeding  agent  application  has  increased 
p.roc’.  to  iC'.L  for  insecticides  and  23'C  for  germicidos), 
instruction  in  using  insecticides  in  forests. 


■-  or. i. 


t  .0  other  hand,  the  preval  ent  U33  of  insect  icido 
ted  agricultural  methods  and  made  early  cultiva¬ 
te!  e.  Although  the  fall  of  rice  plant  in  autumn 
o  caused  by  typhoons  could  be  avoidod,  early  cul- 
.;ro...ocod  so kinds  of  insect  pest  outbreaks  and 
pretention  and  cl  ir.iinat  Lon .  Additionally,  the 
to  it  prove  agricultural  structure  has  recently 
n  cultivation  methods,  but  has  given  rise  to  a  now 
outbreaks  of  new  insect  pests.  The  decrease  in 
labor  population  requires  high  efficiency  of  pro¬ 
ud  cl  L:.-.iua  t  Ion  methods.  This  change  in  the  agri- 
situation  has  necessitated  requirements  of  effi- 
•icultural  implements  and  materials  and  new  typos 
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I.  DISEASES 

A.  History  oT  Tixpor imontation  and  Research 

'.  k.ivn  of  .vosearch  (liofore  18SS) 

hcports  of  scientific  tests  are  on  record  even  in 
so  early  a  period.  In  these  reports  sonic  researchers  roen- 
t  i  o.:w>i  features  of  suspected  plant  diseases.  Although  in 
f.ii.,  per  ion  researchers  had  no  knowledge  of  insect  posts, 
it  •  .y  b>.  true  that  they  confused  those  diseases  with  in- 
see.  posts  or  they  thought  those  diseases  wore  oausod  by 
v.v.t  ...r.  Some  researchers  insisted  on  troattng  those  dis- 
c.i.na  with  cultivation  mothods.  There  are  some  reports 
which  can  be  considered  correct  at  the  present  time. 
J.ovevor,  dissemination  of  those  reports  was  not  as  scien- 
vl  c  as  at  present  and  the  contents  are  not  as  scien¬ 

tific  as  that  rcco.^niied  at  present. 


beginnings  of  Plant  Pathology  (1370-1893) 


This  period  is  character izod  as  one  of  tho  scientif¬ 
ic  introduction  of  plant  pathology  and  the  scientific  pre- 
L..-c.;,soi's  in  this  country  began  to  research  general  plant 
t.'*i  o  1  o;;y .  Study  in  practical  prevention  and  treatment, 
however,  was  at  a  primary  stage. 


In  spite  o''  tho  rapid  development  of  western  civili¬ 
sation  in  th.e  1370's,  school  lectures  were  not  specifically 
:\'\.cuu  v.o  plant  pathology.  For  example,  in  1869  when 
hi!  .endorf  was  invited  to  a  tr.odical  school  and  its  hospital 
in  'Tokyo,  lectures  on  plant  disease  consisted  of  botany  ana 
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■  o  y,  v.-..-;  Sapporo  Agricul  turn  f  School  (estab- 
1..  “  .  c  1  and  the  he.;. aba  A-'ricul  cural  School  (ostab- 
in  '  .  b,  cc  curing  in  botany  (incl  uding  plant 

1  jj'j  >,.:t  u;>  a  plane  pathology  division  in 

.  i  .r. v  c  r  ,  ,  C  \ .  i , i  ^4  j.iiiu  uiiud  in  Tool  , 


L"  •.  ,  Japanese  rcsoarchcrs  Gradually  raa-io 
,  *‘ ;;  ■  1  c.-.ul  .'oa.ro  of  the  Son. aba  Agricultural 

i-l  ,ui in  1  .Vi  9  i.iyabo  bingo  of  tho  Sapporo  Agricultural 
•  •  1  J  i  Ci  C  a  i  C  >  ^  0  i'  G  tUu-  .isol  Vi,^  to  rosoarch  and  trained  stu- 
. ■  .j  ..  s  1  cUi'.ors  in  this  f x c  Id  • 


ioifiiorthy  features  of  this  period  woro  as  follows t 
a.  .Vo  vent  ion  ana  Treatment  of  Tree  Diseases  and 


*  Aaih'VutiOi 


oi  limber 


,"nu  beginning  of  surgical  treatn.ent  of  plant 


to  lo7p, 


Since  tho  cherry  diseaso  caused  by  Taphri na 
prevailed  along  the  dike  of  tho  Sumida  iliver  in  the 
,  f,.,a  area  and  tree  potential  doolined,  Obuchi  Pyoan, 
cr  medical  officer  of  the  Edo  Regime ,  orocoodod  to  out 


Goals  of  timber  preservative  experiments  ( 1 87 9 ) * 


Since  power  line  poles  were  subject  to  rapid 
y,  <1  preservative  experiment  with  injection  of  Tanno- 
vn.-,  conducted  by  Shida  Hintaburo  of  an  engineering 
..:!  with  good  results.  This  method  was  applied  widely  In 
fall  owing  year.  In  1902,  creosote  injection  into  rail- 
cr oss ties  was  conducted  by  Suglura  Sosaboru  using  im- 


.ac.niku . 


ko search  or.  prevention  and  treatment  of  tree  dis- 
v...:.  reported  by  Usui  Kotaru  on  Thuiopsis  dolabrata- 
■ .  ■•1  ^  n  f  n  s  if  or  me  in  1889. 


.•search  on  Xulborry  Tree  Diseases 


Ichikawa  Engiro  reported  the  importance  of  re- 


«  4  V  4 


•,  the  purple  stripe  disease  of  the  mulberry  tree  in 
.  ..na  Sasaki  C’nugiro  reported  on  the  importance  of  tho 
.  ring  disease  of  the  mulberry  tree  in  1892.  Next  year, 
arch  practice  began  in  Aichi  Prefecture  in  1897  and  was 
, inued  through  190dj  survey  and  research  was  oonducted 
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by  the  Tokyo  Scricul tural  Training  School  (refer  to  Report 
o .  1-7). 

c.  Research  on  Crop  Diseases 

Ichikawa  Engirt  ,  Tama  lei  Yoshizo  and  Miyaba  Kin/jo 
idenf  i  Tied  p..  ikcgcnic  bacteria  of  cucumbor  rot  disease  as 

c.’l'.onr.h  in  1S83,  and  rice  mildew  discaso  caused  by 
bt  a  !.  ivria  v.u:.  identified  as  Ustilago  virens  in  1S39  and 
1330. 

3.  Beginning  of  Research  and  Experimentation  for 
the  Discaso  Prevention  and  Treatment  (1893  to  1917) 

Characteristics  of  this  period  included  the  begin¬ 
ning  of  organization  of  resoarch  and  experimentation  on  the 
prevention  and  treatment  of  diseases.  Research  was  focused 
on  classification  and  identification  of  disease  agents  with 
close  attention  to  intensive  research  on  crop  diseases  for 
methods  of  prevention  and  treatment  that  depend  mainly  on 
cultivation  methods,  although  the  direct  prevention  and 
treatment  of  diseases  was  already  in  effect  at  that  time. 

The  Agricultural  Experimentation  Laboratory  (A.E.L.) 
v.’hich  has  administrative  authority  on  Insect  posts,  is 
■located  at  Nishigahara,  Kita-toshima-gun ,  Tokyo.  After  es¬ 
tablishment  of  tho  pathological  division  in  1899.  research 
or.  preventive  and  treatment  methods  \vas  conducted  in  this 
laboratory.  This  kind  of  laborato.y  was  established  in 
every  prefecture  at  approximately  tho  time  the  A.E.L. 
was  established  (refer  to  the  following  table). 

—  -  btudi.es  during  this  time  included  the  following: 
a.  Ordinary  Crops 

i)  Rice:  Pirlcularia  oryzae.  investigated 
u;  -  vi  i  .\otoro  in  1 39o ,  was  identified  by  Nishikado  Giichi 

in  317.  Meanwhile,  many  studies  were  conducted  in  the 
...  d.  L.  in  1838,  in  the  Ohara  Agricultural  Laboratory  in 
1^:3,  and  in  agricultural  experimental  laboratories  in 
ohlm-sie  and  Nagano  Prefectures  in  1917.  The  stunt  disease 
v;as  identified  as  caused  by  insects  by  Takada  and  ilashimoto 
in  ohiga  Prefecture  in  1839  to  1903.  This  study  continued 
after  this  period.  Moreover,  the  mactra  bacteria  disease, 
v:hj.*c  leaf  withering  disease,  small  granular  bacterium 
nucleus  disease,  and  the  dot  leaf  withering  disease  were 
also  studied.  As  to  seedling  sterilization  conducted  since 


on 


■<*> 


•  ;  t.  i»tii  of  hxpo  r  i  n,cn  !:.i  C  l  on  nun  Icofiouroh 

tin?  '.utifoon  the  Insocis  and 

•  ■  ut.i.i  nl  in  i’rcfectural  Agricultural 

’lx  ;jc  r  Lmc n  t.ni  I  abora  tor i cs 


[  u'o;.  .’n'ca  of  the  '.istory  of  Prevention  and 
a"  Arno  Diseases  In  Japan) 


Initial 

Xar.-.ft  of  Prefecture _ jV^r 


i .  0  •.  i  ct  0 

1  9  01 

lie 

1922 

. .  \  V  1 

•»  Ofi 

‘  >> 

Sh  i  "a 

1895 

s! . . . .  ;  v  . 

1  922 

Kyoto 

1913 

*. 

1930 

Osaka 

1920 

-  *  • »  i  v  Ci 

1  93C 

fly  o  go 

1394 

Y. ,  ...  .  Yu 

1927 

Kara 

1920 

1  91 6 

Wakayama 

1914 

-s  .  j. .  ■  J  j. 

192? 

fottori 

1925 

:*  o  w  i  j  i 

192  7 

Shimane 

1910 

v  ....  1 1 

1S93 

Okayama 

1901 

•S 

1900 

Yamaguchl 

1906 

•j  : ;  - . 

1  922 

Tokushima 

1917 

/-■V./o 

1909 

Kagawa 

1900 

....  java, 

1901 

Shime 

1900 

.  >  .  fc  "  i  «.  L  Cl 

1899 

Kochi 

1907 

.  O  '  J 

1909 

Fukuoka 

1909 

I..:  Ii;  av;a 

1909 

Saga 

1909 

V o' 

1920 

Nagasaki 

1900 

V:  .  ..iabhi 

1909 

Kumamoto 

1919 

;.iiO 

1  901 

Oita 

1915 

.  .  . 

1923 

Miyasaki 

1909 

.;’-:v  .:uo-vU 

1  900 

Kagoshima 

1912 

■  *  V  a  X 

1924 

Okinawa 

1910 

vV.o  effect  of  formalin  and  copper  compound  against 
i:.  ?  rot  disease ,  effect  of  formalin  against  mactra 
ne  e  :  i  u  ;  ci  isuase ,  and  disease  caused  by  Piricularla  orytae. 

effect  of  orgnno-morcury  compound  were  studied.  At 
_  :,  nv,  org. mo-mcrcury  compound  Is  generally  applied  for 

celling  sterilization. 

ii)  'Wheat:  Slack  tassel  disease,  leaf  spot 
«•  i ;•  ;:n no  ,  seed  sterilization,  and  types  of  black  tassel 

e.-.  vas<.,  its  prevention,  and  treatment  were  studied  by 
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the  A ,  ii .  I..  in  1  through  19T2,  It  is  well  known  that 
Sato  .n ;vJ  Yam. '.da  01'  the  Hyoto  A.E.L.  studied  the  inoculation 
of  corolla  to  prevent  black  tassel  rye  disoase  in  1S95.  In 
this  period,  many  experiments  and  studios  related  to  seed 
s  tori  I  i/.at  Lon  methods  wero  carried  out  in  Hokkaido,  Yama- 
lus’.ii ,  Shir.ar.c ,  Ehimo ,  Kanawa,  and  Kanazawa.  Furthermore, 
wheat  bacteria  nucleus  disease  in  Nagano,  stunt  disease  in 
ikiguwa,  upright  withering  disease  in  Guma,  and  rust  disease 
in  Hokkaido  were  studied. 

iii)  Varieties  of  potato:  Potato  epidemic 
disease  in  Hokkaido,  macula  disoase  in  Okayama,  and  black 
macula  disease  of  the  sweet  potato  were  studied. 

b.  Special  Crops 

Studies  on  baotorial  nucleus  Astragalus  disease 
in  .ho  Toyama  A.E.L.,  tobacco  upright  withering  disease, 
medicinal  ginseng  bacteria  disease,  ginger  bacteria 

disease  in  A.E.L.,  willow  black  withering  disease  in  the 
Gifu  A.l.L.,  Colza  bacterial  nucleus  disease  in  Fukui ,  flax 
upright  withering  disease  in  Hokkaido,  saffron  rot  disease 
in  ..anagawa ,  crust  disease  of  Cyprus  tegetiformis  by  Kawa- 
ka:i:i  Takiya,  tea  white  spot  disease  in  the  Shizuoka  A.E.L.  , 
trunk  disease  of  the  mulberry  troe  in  Nagano ,  branch  with¬ 
ering  disease  in  A.E.L. ,  stunt  disease  which  was  studied 
continuously ,  and  Bordeaux  mixture  poisoning  of  silkworm  in 
Gum;;  have  been  carried  on. 

c.  Fruit  Trees 

Studies  on  mushroom  disease  in  A.E.L,,  apple  rot 
disease  in  Iwate,  monera  disease  in  Iwate,  Hokkaido  and 
Nagano,  falling  loaf  disease  and  others  in  Aomori,  blast 
disease  of  orange  trees  in  Wakayama,  macula  disease  in  Shi¬ 
zuoka  and  Okayama,  tiger  spot  disease  in  Ehime,  red  star 
discaso  of  pear  trees  in  Fukui,  Okayama  and  Hyogo,  black 
star  disease  of  near  trees  in  Niigata,  flour-like  disease 
of  grape  in  A.E.L.,  and  many  other  grape  diseases  in  Yama- 
nashi  have  been  carried  on. 

d.  Treos 

Studies  on  pine,  swelling  disease  by  Usui  Kotaro 
in  Tokyo  University,  cedar  red  withering  disease  in  the 
Forest  Experimental  Laboratory,  Taphrina  ceras  nest  disease 
of  paulovnia  by  kawakarr.i,  and  other  research  have  been  car¬ 
ried  on. 
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o.  Vegetables  and  flowers 

it.ubios  on  vein  darr.ago  disoase  of  melons  in 
■•.v.alai,  cucumber  rot  disoase  in  tho  Kanazawa  A.E.L. ,  rag- 
or  tors  disease  in  A.E.L. ,  upright  withering  disease  of 
-•“•-plane  in  hobhuido,  Niigata  etc.,  cabbage  rot  disease  in 
i  ;  -  c.; ,  horse- r  add i sii  rot  discaso  in  Shimane,  steriliza- 
ioii  of  ’lilts  root  disease  in  A.E.L.,  and  other  research 
uve  been  carried  on. 

f.  Ocher  Plants 

Insocticido  experiments  conducted  in  Shimane  and 
and  wild  rat  typhoid  rosearch  in  Shiga  etc.  were 
•  ,/|y  studied.  With  careful  observation,  diseases  of 

rh.uary  cro; s  are  relatively  limited*  but  dis- 

,-us  of  spec  .al  crops  and  horticultural  plants  are  more 
rc.uvnc.  As  to  disease,  fungus  diseases  occur  more  often 
bacterial  diseases;  viral  diseases  were  introduced 
, e i .-n t i f  ically  considerably  later.  Diseases  caused  by 
;t,i*  already  appeared  in  the  studios  because  of  their  im¬ 
portance.  Apparently,  commercial  crops  were  studied 

■  ore  closely  than  ordinary  crops;  perhaps  this  was  the  trend 
economic  activities  at  that  time. 

i .  beginning  of  Prevention  and  Treatment  according 
;o  -  ,:'..y  Calendars,  Published  by  Japan  Plant  Pathology  As¬ 
sociation  (1  >'U-iy29) 

Che  s or ay  calendar  was  introduced  for  the  first  time 
iu.  -b,  uhis  period.  Practical  research  on  prevention  and 
was  developed  through  information  exchange  among 


•. us  of 


.  1  . .  1  r 

•  iancc 

*  c  c  1  o 
econo 


;  searchers 


fundamental  studies  of  viral  disease  and 


ics  pathological  and  physiological  aspects  were  begun. 

.. t  tUu  same  time  as  the  beginning  of  tho  Japan  Plant 
i'.u'tho*  o. -y  Association,  its  journal  was  published  in  1913. 
g  b  i indicated  the  beginning  of  communication  among  re- 
c  e.-.rcher.s  on  plant  disease  and  improvement  of  preventive 
. ^ ~  i  ■  ooc.miques. 

furthermore ,  standardization  and  high  efficiency  of 
-.tier,  and  treatment  of  disease  proved  to  be  practical 
■,  ul.^y  of  c.  LSi.ases  of  apples  and  other  fruits  as  one 
g  of  standardization;  tho  spray  calendar  was  drawn 
i,  j  ,.;b  nro  pa  gated  at  Grori  in  1913.  The  general  aim  of  the 
,s.-.y  calendar  v.-c  general  application  of  efficient  and  ra¬ 
tional  preventive  and  treatment  methods  in  different 
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local  Liivo  accord  in;;  to  the  spray  calendar,  Account 

taken  of  practical  cultivation  then  insect  post  prevention 
and  trea tmont  v.'OV-u  studied  with  good  results, 

The  snray  calonoo.r  f o rma t ,  the  first  step  in  organizing 
disease  prevention  and  treatment  end  in  general  applications 
of  preventive  and  troatnent  methods,  is  very  im-'ortant. 


As  for  research  methods,  fundamental  studios  bogan 
co  gn  in  impor  tance  ;  such  studies  include  cultivation 

and.  isolation  of  pathogenic  bacteria,  experiments  on  re¬ 
sistance  to  .germicides  and  physiological  characteristics 
of  bacteria," studios  of  life  history  of  pathogonio  bacte¬ 
ria,  and  intensive  studios  of  viral  diseases.  Although 
hor t Leu! rural  crops  were  important  ac  that  time,  study  of 
these  crops  became  the  next  stop  in  developing  research  in 
Inter  times  when  spraying  of  chemicals  to  control  disease 
caused  by  Piricularis  oryzae  was  studied.  Experiments  were 
ar.sirnod,  consignment  studies  were  conducted,  and  inves¬ 
tigation  of  rice  diseases  was  accelerated  through  careful 
examination  of  the  achievements  of  previous  studies. 


5.  Good  Results  of  Research  on  Comprehensive  Pre¬ 
vention  and  Treatment  of  Disease  of  Ordinary  Crops  (1930 
to  ISbl) 


Tho  characteristics  of  this  poriod  include  be¬ 

ginning  research  on  comprehonsive  prevention  and  treat¬ 
ment  of  diseases  of  ordinary  crops,  ecological  research, 
establishment  of  practical  prevention  and  treatment,  and 
organization  of  prevention  and  treatment  procedures. 

rt  had  been  thought  impossible  to  prevent  and  treat  ordinary, 
extensively  cultivated’ crops  directly  with  .chemicals. 

However ,  effectiveness  of"  direct  prevention  and 
tr-.-aci.iont  by  chemicals  was  proven  in  experiments  in  the 
IS-IOs.  The  effectiveness  was  due  to  data  exchange  among 
agricultural  experimental  laboratories  at  the  prefectural 
and  local  levels.  The  assigned  experiments  and  consigned 
research,  which  began  in  1927,  produced  good  results  for 
using  coiiinrchens  L vc  preventive  and  treatment  experiments 
sir.co  1  930.  Results  gradually  proved  to  be  effective  by 
application  in  different  localities.  It  is  well  known 
that  this  method  was  applied  in  59,000  tsubo  of  paddy 
fields  in  Karachi  and  Hokkaido  with  good  results.  Subse¬ 
quently  this  method  prevailed  among  different  prefectures. 
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of  the  throat  of  V.’orld  V.’ar  II  at  the  end  of  this 
study  of  prevention  and  treatment  of  diseases  of 
-‘•ary  crops  v:as  extensively  conducted  to  produce  more 
'stuffs.  On  the  other  hand,  iu  is  Unown  that  rosoarch 

knits  and  vegetables  ‘Wf. s  limited  duo  to  the  im- 

u.  iiico  o  r  • 

fund  - acnual  rosoarch  gradually  became  popular  and 
arch  on  diseases  was  begun  because  of  tlio 
t  of  pi  at  cultivation  rosoarch. 

>. .  :iorinni,n-’  of  Prodiction  of  Outbreaks  of  Dis- 
*-u  ana  Jos*s  of  .'-.ajor  Crops  (19^+1  to  1951) 

This  period  was  characterized  by  prevention  and 
. iment  research  based  on  prediction  by  development  and 
inization  of  operations. 


The  general  concept  of  the  spray  calendar  and  com- 
iJiisive  prevention  and  treatment  gained  in  popularity 
r.  cnplied  to  many  typos  of  crops.  Decreases  in 
•action  of  major  grains  duo  to  annual  variation  of  out- 
ks  of  diseases  and  pests  had  to  be  avoided  because  of 
riant  demands  for  foodstuffs  at  that  time.  Therefore, 

.is  required  to  predict  the  outbreak  and  intensity  of 
..v-.es  and  pests,  to  prepare  implements  for  disease  pre- 
Ion  and  treatment,  such  as  insecticide  sprayers,  and 
ns.st  on  i, a;;im.ur.5  results  with  minimum  outlay  of  mate* 
and  labor.  It  is  remarkable  that  early  prediction 
: :  ..co  very  of  posts  of  major  staple  crops  was  first 
ticol  ir.  tills  period  due  to  tienced  to  produce  more 
f  a  crops.  This  prediction  and  discovery  seems  r.ore  reraark- 
v.no.i  compared  to  mechanical  prevention  and  treat- 
ny  us  in.'  the  spray  calendar  as  the  basis  of  pre- 


To./cvor,  predictions  are  not  100,^  effective  bccauso 
e\pec  ted  disease  outbreaks.  In  spite  of  the  require- 
:>  of  rai.sir..*  accuracy  of  prediction,  research  on  this 
Tier;  way  not  sufficient  for  good  results.  However, 

..  o  tnod  ms  effectively  recognized  and  has  been  applied 
fruit  trees  since  19^0.  later,  tiis  prediction  method 
.  applied  more  cxtensivoly  to  vegetables  and  special 
./o  for  rational  prevention  and  treatment. 

:.cuu.'.rchcrs  met  many  difficulties  in  furthering 
■ r  studios  due  to  insufficient  materials  during  and 
v.  r  To  rid  Tar  II.  Zoological  research  was  developed  and 


ovi  i-Mvis  co  •'■•.tunic  a  tlon  more.'  often  involved  migration  of 
crop  str.iiiis  in  oversets  surveys. 

The  situation  on  research  and  oxpor Imontal  organi- 
/.a  cions  has  changed.  Tor  oxair.pl  o ,  branches  of  A.E.L.  have 
boon  established  since  1  O'-*'*  in  Tohoku,  Kokuriku,  Tokai, 
Cnu.oku,  Shikoku,  and  kyushu  with  disease  laboratory 

ii't  si  or-.  Af torwaros  ,  branchos  of  horticultural  la¬ 

boratories  wore  mo rye J  with  Agricultural  Technical  Labor¬ 
atories  and  oip.nt  local  A.d.L.  which  had  oharge  of  domos- 
tic  animal  and  tho  activities  sinco  19^0;  these  many  la¬ 
boratories  were  marked  in  Tohcku,  Tokai,  and 

ICy  u*hu . 


7.  Cood  hcsults  with  'Tow  Insecticides  Since  1952 

In  this  period,  new  insecticides  appeared  and  dis¬ 
ease  prevention  and  treatment  became  more  efficient.  Al¬ 
though  insecticides  wero  initially  imported,  domestic  in¬ 
secticide  production  began  recently  and  its  products  aro 
not  inferior  to  imported  insecticides .  In  any  case,  this 
period  was  characterized  by  diseaso  prevention  and  treat¬ 
ment  in  agriculture,  especially  the  application  of  insec- 
tic  • 


Chemicals  for  disease  prevention  and  treatment, 
mainly  with  Bordeaux  mixture  (copper  compound)  and  lime- 
sulfur,  have  Tony  been  used.  Following  tho  xvar ,  owing  to  a 
shortage  ofnatcrials  for  prevention  and  treatment  of  dis¬ 
ease  caused  by  biricularia  oryzae.  application  of  mercury 
compound,  fairly  adequate  in  supply  at  that  time,  resulted 
in  successful  prevention  and  treatment.  This  opportunity 
us  used  for  a  more  organized  study  of  organic  compounds. 
Therefore,  prevention  and  treatment  bocame  more  effeotive 
than  the  period  in  which  copper  compound  was  used, 
kith  this  good  result  from  research  on  or&anomorcury  com¬ 
pound,  it  became  possible  to  use  more  fertilizer  in 

areas  of  cold  climate  where  the  threat  of  diseases 
enured  by  lJi r  i  cui  aria  orvzae  had  prevented  using  more 

fertiliser.  It  is  a  well-known  fact  that  this  achieve¬ 
ment  brought  about  a  recent  increase  in  rice  production. 

Frequent  outbreaks  of  stripe  withering  disease  of 
paddy  rice  limited  some  of  tho  cultivation  methods,  sinco 
early  cultivation  of  paddy  rice  became  more  and  more  popu¬ 
lar.  After  organoarsonic  compound  proved  to  be  effective 
for  the  stripe  withering  rice  disease,  early  rice  cultiva¬ 
tion  and  general  saturated  fertilizer  cultivation  of  rice 
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;ood.  The  or^anoarsenlo  compound 
is  from  efficient  uso  of  paddy 


.in  nitrogan-sul  fur  compound,  which  was  imported 
ier  h.  ....  who  mercury  compound,  proved  to  bo 
l  vo  in  prevent  Ire  diseases  of  vegetables  than 
'ivu-.'o.  In  addition  to  importod  insecticides, 
n i  .ro -su'  f  ur  compound  increased  the  offec- 
pr oven -ion  and  treatment  of  posts  and  diseases 
.r.'al  output.  decently,  the  appearance  of  anti- 
tr.ncos  and  othor  domestically  manufactured  in- 
the  ...urket  led  to  the  possibility  of  exports 
countries;  howovor,  most  major  insecticides  must 


Cn  the  other  hand ,  national  organizations  of  re- 
' and  experiments  wore  re-organised  in  1961,  as  shown 
hu.ptcr  I,  "^resent  Status  of  Experimental  and  Research 


.■.'sanitations  and  Systems. 


-  39  - 


V  'hMlUllli 


o 

**/  4  *■  a  »StV* 


1,  NOT  REPRODUCIBLE 

]  ow  Chart  for  tho  Hcsoaroh  Procross  in 
Sisoasc  Provontion  and  Treatment 


\fi'  i  B  T3T7 TTTT 

!  i!  unn-i'T 'jmus»  «.  1:  ftrtwaw 


LLllu.1 


JfiiiuA 


(continuation  of  key  for  Flov;  Chart) 


!). 

10. 

11 . 


17. 

-  ■  H  -J  • 


±1  . 


"•  r- 

♦ 


Increase  in  numb  or  of  studies  in  Japan  and 
.  ii.j  Ot  ,  rl  •  L.  (dual ir.£  with  insoct 

[X'lj  w;i  )  i 

nnin;-:  of  prevention  and  treatment  by 
ur.o  of  spray  v.alondar;  publication  of  tho 
£il '  n  P;.  t’nol  Q.--y  \--soc  iation  Journal  { 
•inn  i:r<  of  .studies  on  comprohonsivo  pre¬ 
vent  Lon  and  t rontn.cnt  of  rice  diseases; 
'inni.i-  of  prediction  of  outbreaks  of 

- .  .  ;  i .  s  o  .'i  v\Uu  pests; 

Or;  anomcrcury  compound  and  or^anosulfur 

C  C* ..-^OUli'i  J 

Prayer  to  Auddha  for  disease  prevention; 

I,:  croduct  ion  of  plant  pathology  from 

u. or  and  ; 

Identified  as  tho  causo  of  disease; 
b.uny  on  diroot  prevention  and  treatment 

method ; 

Standardisation  and  collectivisation  of 
prevention  and  treatment; 
btudy  on  viral  diseases; 

Comprehensive  prevention  and  treatment  of 
ordinary  crops; 

ley  factors  of  prevention  and  treatment; 
Increase  in  effectiveness  of  imported  in- 
booti cidcs ; 

..ppcaranco  of  domestic  insectioidos ; 
lajor  branches  of  science  used; 
nia.-.nosis;  ,  • 

Classified  etiology; 

!i t  iophysiol  ojjy  ; 

neology ; 

-statistics; 
liochcmis  try . 


If.  .. csui.es  of  experiments  and  Research 
i.  Studies  on  Plant  Viral  Diseases 

a.  Diagnosis  and  Identification  of  Plant  Viral 

.i  C  n  a  C  o 


i)  Diagnosis  and  identification  by  serum 
.ction  and  virrjl  characteristics: 

Although  stripe 
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stunt  wheat  diseaso  and 


stunt  <11. sens.'  of  when t  varieties  had  boon  considorod  dif- 
•\  v  i  i  u  is  cases  ,  morpholo  'leal  differences  could  not 

La  alKic.-vi-ri  Wi  eh  eke  electron  microscope  and  similar  dif» 
fv cciiCes  coulc.  be  i'uur.d  in  scrur.,  reactions.  Moroovor, 
si  of  co...  i;u..Ljii  reaction  by  reu  blood  corpuscles 
a  i  ns  virus  I'e.calccl  that  this  method  could  bo  applied 
to  treat  "  i. ...  l*  .spot  ;„o  sale  wheat  disease,  stripe  stunt  wheat 
disease  ,  stunt  disease  of  various  wheat  variotios,  stunt 
fico  disease,  i.oImcci)  :r.o:.aic  (Usc.iso ,  and  other  disoasos, 

U  v.-u:»  found  t’.'.a  t  virus  is  rolatod  to  ruddish  mosaic  dis- 
i'as ,  such  as  cucumber  mosaic  disease,  turnip  mosaic  dis¬ 
ease,  cauliflower  diseaso,  and  reddish  4.  The  Agricultural 
To  clinical  laboratory  confirmed  that  identification  method 

by  studying  serology  and  observing  turnip  mosaic  virus  with 
tiio  electron  microscopo. 

ii)  Viral  disoase  of  potato  varieties: 

The  A.E.L.  in  Hokkaido  with 

cooperation  of  Hokkaido  University  clarified  that  potato  diseases 
caused  by  Tn  nhri  na  corn  si  nests  -.vero  infected  by  Del  toe  epha- 
*  i:  s  s  i  r  ;  . .  and  that  duster  stunt  diseaso  was  caused  by 
dovor  and  .*  i  c  1  a  uni. in -pi.  A1  Br.  Also,  pur  pi  e  and  yellow 
stunt  potato  diseases  infected  by  Del toceohal us  striatus, 
was  found  to  bo  caused  by  the  virus  Callistophus  chinonsls. 
-v.’ocs  by  that  laboratory.  The  Toholtu  A.E.L.  proposed  a 
diagnostic  method  of  bast  stain  reaction  of  leaf-rolling 
viral  disease,  and  the  stain  method  of  the  inclusion  body 
of  viruses  X  and  Y  of  potato  diseaso. 

The  A.E.L.  found  that  speckled  mosaic  dis¬ 
ease  of  sweet  potato  is  transmitted  by  aphids  and  the  dis¬ 
pose  is  found  among  many  varieties  of  sweet  potato.  More¬ 
over,  ehis  laboratory  confirmed  that  this  virus  is  the 
save  type  as  the  internal  cork  virus  and  a  difforent 
type  ah  feathery  mottle  virus  found  in  the  United  States. 
The  sKfiot  potato  varieties  in  Japan  are  not  subject  to  the 
internal  cork  virus  according  to  this  researoh. 

iii;  Viral  disease  of  orange  varieties 

foreign  countries  have  advanced  research  on 
many  viral  diseases  of  the  orango  from  which  damage  was 
extremely  high.  Although  such  studies  have  been  started 
recently  in  Japan,  outbreaks  of  several  viral  diseases  have 
bcwTi  discovered;  anon*  those  diseases,  the  Hassaku  orange 
stunt  disease  is  the  most  serious,  Tho  effoots  of  this 
disease  (sten  outtubg),  lime  test,  and  infection  of  orange 


42 


-  •*>*L  T 

I 

a 

I 

i 

i 

f 

i 

t 


1  '-' v  m  1 tuu  v  f i . * a  J iscase  is  caused  by  T r i r. t o ? a  or 
•  '  7'uc  Onshu  orange  stunt  disease, 

.i.v...  i;;  ,  i;.  considered  CiOSl-iy  rein  toe.  to 

u;.e  Pro  r.v  - s  virus  through  effects  of  dis- 
o.  k.-;,  ;.r,d  1  l:„o  tea.- .  Vue  vein  erosion  virus  is  considered 
,;r.:or.:  cra;i  ;cs  in  J.pan,  such  as  tho  Eureka  lemon, 

•  r.  vo'  ,  and  inyugawa  sosei  (still  under  observa- 
-in  n.h.i v ion ,  there  aro  many  virus  diseases  to  bo 

•• ' - such  as  .scant  diseaso  of  summe  r  oranjo ,  falling 

1  .  disease  of  Cnsiiu  orange,  and  pitting  of  other  oranges. 

■  .or t icu  i  u ural  Experimental  Laboratory  observed  tho  phe« 
■-  oi  viral  disease  among  cowpea,  Phaseolous  vulgaris 

^ o  variety  and  topeross),  and  horse  boan  through  exaini** 

*  -or.  oi  recently  tested  plants  and  juice  of  Onshu  orange 
. . .  .  o  c  c  u  by  stunt  d.scaso. 

iv!  Viral  diseaso  of  chestnut 


The  yellow  stunt  diseaso  is  a  disease  caused 
new  tyno  of  virus;  the  infection  is  initiated  in 
;in.;,  O.inyory  (variety  of  chestnut)  is  infectious  and 
• ->  a  f  a  early  stage.  Taisho  Sosei  (another  variety 
iL'.s'.mit)  if.  which  disease  occurs  frequently  has  some 
a.  .i  isea.se  t'c  ^  i  i  .u.ic  o  ,  X  t  is  still  hot  kn  OVf  n  i  L 
t-  are  vectors  ns  indicated  by  the  Horticultural  Ex- 
...jital  Laboratory. 


v)  viral  diseases  of  tea  trees 

It  has  been  discovered  that  yellow  stunt 
....  ..  of  ten  trees  is  caused  by  a  virus. 

b.  ecological  Prevention  and  Treatment  of  Viral 

..  -  v  ..  s  e  s  of  rl  fUl  t  s 


i)  frans.. Issior.  of  viral  diseases  of  rice 

.’irr."  diseases  of  rice  are  fnur  in  number; 
nisense,  yellow  stunt  disease ,  leaf  stripe  withering 
.  f  >  — .  i .: ,  and  black  stripe  stunt  disease.  The  first  two 
d  .-.ea.se  types  arc  transmitted  by  ofcsch  var,  eiroticeos  enu 
v.  ..  t  wo  by  ''c'vaif.'tti  >:  a-iiejl  is.  Stunt  disease  and 
1  s  ■. r i pc  withering  disease  are  transmitted  by  the  ro- 
..  .  ,.Lv.  vectors.  Viral  disease  is  transmitted  through 
e.-  .  'fellow  stunt  disease  and  black  stripe  stunt  disease 

..'ford  viral  transmission  to  other  plants,  but  those  infec- 

i - s  do  not_proceed  by  way  of  eggs  (Agricultural  Technical 

i  r.  porutory  ^.i.T.L^/  and  others). 


pm . .  Mil!!* 


ii)  Loaf  stripo  withering  disease  of  rice 

The  A.E.L.  studied  the  period  o f  prevention 
and  trcatr.icnt  of  this  disease  by  in  /estiva tin"  the  out¬ 
break  process  of  Niphotgttiv  a ni cal  is.  poison  residues , 
infoclivo  period  of  rice,  and  disease  infection  process. 

A  Isa,  this  laboratory  learned  that  damage  caused  by  this 
di.-a.ase  -  s  quite  high  in  the  later  period  of  disease  infec¬ 
tion.  faddy  rico'ir.  Japan  is  infectious  and  some  upland 
run;  foreign  rice  strains  have  dcvolopod  resistance  against 
disease.  Studying  factors  of  disease  resistance  include 
te.^ts  of  vectors  and  resistance  against  virus.  Moreover, 
this  laboratory  revealed  that  anti-serum  characteristics 
car.  bo  obtained  through  the  juice  of  diseased  leaves. 


0  1^0. 'ISOS 


iii)  btudy  of  poison  alleviation  of  viral 

lanes 


for  the  first  time,  the  A.E.L.  succeeded  in 
culturin’-  harmless  plants  by  using  the  tissue  of  the  growth 
points  of  diseased  sweet  potato  and  potato. 

iv)  Diseases  of  soya  beans 

Although  there  are  several  varieties  of 
viral  disease  of  soya  beans  in  our  country,  only  mosaic 
disease  and  stunt  disease  are  widespread  and  harmful. 

The  Tohoku  A.E.L.,,  i'i tiding  varieties  of  soya  beans  that 

have  high  resistance  against  these  diseases,  analyzed  hered¬ 
itary  resistance,  and  conducted  prevention  and  treatment  of 
these  diseases.  Furthermore,  this  laboratory  observed 
chat  brown  spot  disease  of  soya  bean  is  caused  by 
viral  disease  of  cho  above-mentioned  disease  group. 

v)  Viral  diseasos  of  vegetables 

The  A.E.L.  in  Tokyo  and  in  Shikoku  found 
that  viral  disease  of  raddish  in  warm  climate  can  bo  pre¬ 
vented  by  intercropping  of  upland  rice,  and  mosaic  disease 
of  tomato  can  be  prevented  to  some  degree  by  intercropping 

of  wheat. 


Study  of  use  of  radioactivity  PS  by  using 
tk  virus  of  C rue i f ora o  showed  that  the  ’  id  does  not  in— 
•Ccv  saliva  when  the  aphid  absorbed  juic  -om  plant  vari¬ 
eties  that  show  disease  resistance.  Furthermore,  the  Kyu¬ 
shu  A.E.L.  assumed  that  there  must  be  some  specific  sub¬ 
stance  in  aphid  saliva  which  is  non-active  against  virus. 
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vi.)  stunt  disease  of  mulberry  tree 


This  disease  is  transmitted  by  "rafting  and 
:hr>  c  'v:  j  ■■■'.■■  i  j .  The  Soricul  curab  Experimental  Labor* 
■  round  thus  differences  in  disease  resistance  exist 
.rietius  of  mulberry  trees,  and  disease  outbreaks  can 
ro vented  to  some  do-rreo  by  establishing  sericultural 
orry  orchards  in  summer  and  autumn. 


2.  Study  of  Bacterial  Diseases  of  Plants 

a.  Vihito  Leaf  V.’ithering  Diseaso  of  Rice 

Outbreaks  of  this  disease  are  promoted  by  mi¬ 
ca  shale  soil,  potassium  deficiency,  fertilization  with 
os i vo  silicates,  and  broken  offshoots  of  rice  (by  the 
L.  in  Aiciii ,  in  Tokui-Kinki  and  others). 


r:*c  Tokai-Kinki  A.E.L.  observed  that  this  dis- 
occurs  in  Dnscutn  chincnsis  frequently,  and  bacteria 
his  disease  wintering  in  Cu^cuta  chincnsis  infect  rice 
..e  primary  and  secondary  transmission  sources  for  rice, 
ho  r  mo  re ,  the  bacteria  begin  invasion  through  injured 
_c.  The  f.yushu  A.E.L.  studied  the  winter  life  of  bac- 
a  and  their  vital  processes  in  rice  and  irrigation  wa- 
usin':  'one  ter  i  o  phages  .  This  method  made  it  possible 
/edict  outbreaks  of  this  disease  (by  the  A.E.L.  in 
ha  and  in  ,'iokuriku } .  Pathogenic  bacteria 

he  classified  in  several  groups  according  to  degree 
is  ease  of  vn  ions  rice  (A.f.I  .  and  A.E.L.  of  Kyushu  and 
. i  :.is  5  .  ore-over,  classification  of  bacterial  types  is 
conducted  by  use  of  bacteriophages.  The  multi-needle 


\:l  at  ion 
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technique  and  its  improved  method  devised  by 
kyushu  A.  E.  J  .  ind  othors  contributed  to 
aminaiion  of  r:  .stance  against  this  disoase. 
tudiod  the  texturo  of  water-repelling  rice  leaf 
ho  pone ti  a t ion  of  bacteria  into  vessels  via 
Also,  this  laboratory  prepared  newly  culti- 
hrou-h  a  study  on  the  nutrition  of  pathogenic 
be  ran  using  bacteria  with  disease 


me; 


from  streptomycin  to  study  ecological  character- 


i o s  o j  Cite 


b.  Halo  Rot  Disease  of  Potaco 


,  J.  c  O  U  j 


rot  disease  of  potato  was  discovered  in 
Hokkaido  A.E.L.  in  1?U7. 


3 


TULs  pathogenic  bacterium  was  found  to  be  simi-  i 

to  the  bacurium  discovered  in  Germany.  The  A.T.L.  § 

devised  an  initial  prevention  and  treatment  method,  such  I 

as  stevilizin/;  a  pincette  and  cutting  off  the  diseased  j  I 

portion  th  a  knife.  The  laboratory  also  developed  an  f  ] 

examination  method,  such  as  bombardment  with  ultraviolet  (  f 

rays  ana  the  Gram  staining  method  for  the  diseased  potato,  ] 

which  is  soaked  in  water  at  47~^S°C  and  treated  with  strop-  ' 

tomycin.  |  | 

c.  Other  Diseases  « 

New*  bacterial  diseases  of  wheat  varieties  were  j 

discovered  and  recorded  by  the  A.T.L.  and  the  Tokai-Kinki  - 

A..1.L. 

3.  Study  of  Cladothrix  diseases 

a.  Research  on  Types  of  Pathogenic  Bacteria 

Types  of  rice  blight  bacteria:  There  are  types 
of  bacteria  with  different  pathogenic  characteristics  for 
rice  in  rice  blight  bacteria.  The  A.T.L.  devised  an  exam-  , 

ir.ation  method  to  observe  bacteria  with  the  cooperation  of 
five  A.E.L,  at  the  local  level  for  lU  types  of  bacteria 
recorded  thus  far.  Xoreover,  the  study  on  regional  dis¬ 
tribution  is  still  underway.  There  are  several  types  of 
-bacteria  with  high  pathogenic  characteristics  which  infect 
foreign  rice  varieties  that  have  disease  resistance. 

Types  of  bacteria  of  yellow  rust  disease  of 
wheat:  The  A.T.L.  studied  infectious  types  of  yellow  rust 
bacteria  by  using  variety  identification  as  developed  in 
our  country  and  abroad.  This  study  revealed  that  yellow 
rust  disease  bacteria  of  barley,  which  occurs  in  our  coun¬ 
try,  is  a  new  strain,  not  recorded  anywhere  else  in  the  i 

world,  and  is  classified  into  four  or  five  varieties  ac¬ 
cording  to  pa rat ism. 

C’oud-likc  disease  baoteria  of  wheat  varieties: 

The  A.T.L.  found  that  there  are  types  of  bacteria  with  dif¬ 
ferent  pathogenic  characteristics  in  cloud-like  disease 
bacteria  group  of  barley  and  rye  in  Japan. 

I  i 
\  - 

b.  Use  of  Disease  Resistance  by  Disease  Proven-  j 

tion  and  Treatment  I  , 


U6 


i 


Varieties  of  rice  with  disoaso  resistance 
ins t  rico  blight:  The  TohoUu  A.E.L.  developed  a  number 
t.f  H.etuods  of  examination  for  resistance  with  considera¬ 
tion  given  to  disease  spots  to  give  rico  in  Japan  the  rioe 
blight  disease  resistance  of  foreign  rico  varieties.  This 
moratory  then  derived  the  hereditary  form  of  resistance 
'ey  examining  effectiveness  gainod  with  this  method. 

liifforonces  botwoen  varieties  of  ooral  Nematoda 
ret  disease  of  rico:  the  Kyushu  A.E.L.  developed  an  exam¬ 
ination  method  for  difference  of  disease  outbreaks  between 
varieties  of  this  disoase.  And  this  laboratory  systemati¬ 
cally  studied  rico  varieties  with  disease  resistance  by 

-..ining  differences  in  rice  disease  outbreaks.  Further- 
torn,  the  Tokoi-Kinlci  A.E.L.  found  chemotaxis  of  Nematoda, 
proliferation,  and  insect  resistance  of  rice  by  analysing 
oiscaso  resistance. 

Epidemic  disoaso  of  potato:  Hokkaido  A.E.L. 
studied  the  heredity  of  disoase  resistance  of  potato  vari¬ 
eties,  parpen  analysis  of  European  and  American  varieties 
of  potato,  structuro  of  disease  resistance,  systematic  ex¬ 
amination  of  cpiaomic  bacteria,  and  disease  distribution, 
fur  thormorc ,  this  laboratory  found  a  substanoe  with  acidio 
activity  in  bacteria  and  parasitic  activities  related  to 
disease  resistance  owing  to  hose  metabolic  activity.  This 
laboratory  developed  an  examination  method  for  disease  re¬ 
sistance  and  cooperated  with  other  organizations  in  breed¬ 
ing  now  potato  varieties. 

c.  Ecological  Characteristics  of  Main  Diseases 
i)  Rico  disease 

{ T )  Rice  blight  disease 

Outbreak  conditions  in  Hokkaido:  the 
Hokkaido  A.E.L.  examined  outbreaks  in  natural  and  artifi— 
c environments  and  conditions  over  a  30-year  period.  It 
reported  important  data  on  predicting  disease  outbreaks 
y..n  t  afford  understanding  tho  relationship  between  cotd- 
as  and  rice  bl  ight  disoaso  and  variation  in  water  tem- 
^ ..••raiv.ro  along  tho  Pacific  coast  during  years  of  oold 

0  A.  _  ■  ■  '  vl  w  O  • 

Outbreak  probability  of  stem  and  node 
bight  disoaso  of  rico:  the  Hokuriku  A.E.L. learned 
chc  importance  of  loaf  node  blight  disease  of  rice  by 
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observing  the  procoss  of  penetration  and  injur/. 

Fire  blight  disease  of  rice  (blast  type  of  leaf 
blight  discaso)  is  likoly  to  occur  in  buds  and  under  the 
condition  of  excessive  water-soluble  nitrogen  oontent  in 
buds.  Therefore,  it  is  likoly  to  occur  in  peat  beds  and 
rice  nursery  beds.  Rico  blight  disease  is  not  likely  to  oc 
cur  Vi’  ih  straighc-row  sowing  in  water.  The  Tohoku 

A.2.L,  found  that  disease  outbreaks  of  some  kinds  of  green¬ 
house  cultivated  soodlings  can  be  prevented  to  some  degree 
by  changing  sowing  time  oven  though  the  seedling  character¬ 
istics  arc  infectious. 

Although  rico  blight  disease  is  believed  to  occur 
at  low  tempo raturcs ,  it  is  not  likely  to  ocour  at  low  temper¬ 
atures  during  cold  water  irrigation.  However,  rice  becomes 
suddenly  infoctious  when  low  temperatures  rise.  This  is 
considorod  ono  cause  of  frequent  outbreaks  of  rice  blight 
diseases  by  tho  A.T.L.  The  Chugoku  A.E.L.  revealed  that 
disease  rcslstanco  in  plots  ohanges  with  time.  Cold  water 
irrigation  promotes  disease  outbreaks  at  later  periods  and 
supplomontary  application  of  nitrogen  fertiliser  limits 
disease  outbreaks. 


Probability,  prevention,  and  troatment 
of  rice  blight  disease  of  plot  cultivation:  In  warm  areas, 
the  exospores,  which  scatter  in  the  rice-tassel  incubation 
period,  become  an  infectious  source  after  a  oertaln  period. 
The  range  of  scattering  distance  is  not  large.  Some  of  the 
rico  tassel  blight  disease  is  caused  by  parasite  with  leaf 
withering  bacteria  of  sesame  (Shikoku  A.E.L. ).  As  for  in- 
cidcnco  of  discaso  outbreaks  and  fertilization  faotors, 
phosphoric  acid  and  potassium,  which  are  metabolized  in 
different  pathways  than  nitrogen,  promote  outbreaks  of  rice 
blight  disease  for  some  time  after  fertilization.  In  later 
periods,  fertilizor  checks  disease  outbreaks  (Chukoku 
A.E.L.).  Application  of  calcium  silicate  reduoes  disease 
outbreaks.  According  to  a  study  of  the  Shikoku  A.E.L.  and 
a  Fukushima  team  assigned  tho  experiment,  it  is  desirable 
to  apply  200  kilograms  fertilizer  per  ten  aores. 

Types  of  leaf  blight  disease  spots: 
According  to  the  Hokuriku  A.E.L.,  there  are  four  types  of 
loaf  blight  disease,  such  as  brown  spot  type,  white  spot 
type,  chronic  typo,  and  acute  type.  The  A.T.L.  and  the 
Tohoku  A.E.L.  classified  disease  types  acoording  to  quanti¬ 
tative  constituent  of  diseased  portions  and  disease  spots. 
Tho  A.T.L.  found  that  infectious  type  disease  spots  ooour 
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i-.-'l/  in  u;«e"  leaves  during  the  infectious  period.  More¬ 
over,  infectious  typo  ciiscaso  spots  are  used  as  an  index 
of  -election  of  disease-resistant  strains,  ecological  re- 
- . ...rch  on  disease  during  plot  cultivation,  and  disease 
prevention  and  treatment. 

Disease  phenomenon  and  physiology:  Fire 
b".  ight  discaso  is  the  toxic  consoquonce  of  rice  caused  by 
W> ,nt  disease.  Since  tho  constituents  of  rloe  plant,  nu- 
t .'it ion  absorption,  and  ondoplasm  characteristics  are  vari¬ 
able,  metabolic  activity  increases  rapidly  throughout  the 
leave-.  The  Tohoku  A.E.L.  found  that  dithiooarbamate 
caused  effects  similar  to  fire  blight  disease. 

Tho  mass  production  cultivation  method 
c  f  blight  bacteria  sporo :  The  Hokuriku  and  the  Tohoku 
.l.  i.L.  ,  and  tho  A.T.L.  dovoloped  a  mass  production  culti¬ 
vation  method  of  blight  bacteria  spore  through  variation 
cf  nutrients,  illumination,  ventilation  treatment,  and  land 
c  u 1 1  ^ vu vion • 


Histochemistry  of  disease  spots  in 
changing  to  brown:  Tissues  of  rioe  blight  disease  spots 
c ’.tango  to  brown.  This  shows  the  resistanoe  of  rloe  and  was 
studied  analytically  by  tho  A.T.L. 

(2)  Stripe  Withering  Disease 

Tho  Chukoku  A.E.L.  attempted  to  explain 
the  outbreak  process  and  cause  of  rice  stripe  withering 
dioeuso  through  studios  on  physiological  and  ecologioal 
aspects  of  rico  and  pathogenic  bacteria. 

Tho  Shikoku  A.E.L.  discovered  a  rela¬ 
tion-hip  between  the  initial  disease  outbreak  and  bacteria 
nucleus,  various  aspects  of  paddy  rice,  and  harvest  output 
affected  by  this  disease. 

(3)  Loaf  Wichering  Disease  of  Sesame 

According  to  studies  of  the  Tokai-Kinki 
f..?.,L.  ,  wator  absorption  of  diseased  rice  roots  is  ob¬ 
structed;  therefore,  the  weight  of  dry  root  matter  is  de- 
t.-.rutd,  the  number  of  root  tendrils  is  reduced,  and  the 
cugrco  of  root  rot  is  increased. 

(4)  Granular  Baoteria  Nuoleus  Disease 
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Among  those  disoasos,  micrococcal  dis-  j 

ease  at  early  stages  and  Micrococcus  oyanous  disease  at  I 

lalior  siagos  occur  extensively.  These  bacteria  differ  from  1 

each  other  in  mod'  of  penetration  and  reaction  to  drugs,  as  i 

reported  by  the  Kokuriku  and  the  Tokai-Kinki  A.E.L. ,  and  ! 

Shizuoka  Agricultural  team  assigned  the  experiments.  \ 

i 

* 

ii)  Wheat  Diseases  ‘ 

i 

(l)  Red  Mildew  Disease  of  Wheat 

Ecology  and  aspects  of  disease!  Wheat 
pollen  is  used  mainly  for  multiplication  of  pathogenlo  bac¬ 
teria.  The  Tokai-Kinki  A.E.L.  held  that  leaf  disease  orig¬ 
inates  in  tho  central  anther  which  falls  onto  leaves. 

Differonoos  between  varieties  with  dis¬ 
ease  resistance  and  its  examination!  Disease  resistance  of 
wheat  varieties  includes  resistance  to  infection  and  in¬ 
crease  in  disoaso  resistance.  Shinchujo  (a  wheat  variety)  j 

has  high  and  increasing  resistanoe  against  infection.  Iga- 
chikugo  Oregon  (a  wheat  variety)  shows  rates  of  increasing 
resistance.  Korin  No.  bl  {a  wheat  variety)  has  low  disease 
resistance  and  low  increase  rate.  According  to  the  Tokai- 
Kinki.  A.E.L.,  tho  inoculation  method  of  oovering  plants  in 
plots  is  practical  as  a  method  of  examining  for  disease  re-  ! 

sistanco,  j 


Disease  outbreaks  and  environment: 
Potassium  deficiency  weakens  the  characteristic  of  rising 
disease  resistance  as  reported  by  the  Tokai-Kinki  A.E.L. 

(2)  Red  Rust  Disease  of  Wheat 


The  Tohoku  A.E.L.  found  eoologtcal  types 
and  distribution  of  bacteria  of  red  rust  disease  in  Japan  and 
the  rtroonscs  of  whoat  varieties  to  this  bacteria  from 
1932  to  1950.  Furthermore,  11  varieties,  five  internation¬ 
al  standard  varieties  and  six  Japanese  varieties,  are  used 
as  standard  varieties  to  observe  ecological  types  of  this 
disease  in  Japan.  This  laboratory  also  found  that  new 
ecological  types  are  formed  in  the  intermediate  host 
Thai  ic tru-.i  minus  L. 


(3)  Physiological  Diseases  of  Wheat 

The  Shikoku  A.E.L.  proved  that  potassium 
and  magnesium  deficiencies  cause  physiological  diseases. 


and  application  of  c::cossivo  potassium  causes  magnesium 
c. cf icioncy ;  however,  application  of  excessive  nitrogen 
onuses  potassium  deficiency. 

iii)  Soya  Boon  Diseases 

Th o  Shikoku  A.E.L.  reported  ecologioal  out* 
breaks  and  damage  caused  by  rust  disoaso, 

Tho  Kyushu  A.E.L.  reportod  that  sleeping  dis¬ 
ease  is  causod  by  a  new  bacterium  Soptoploeum  solao.  More— 
ever,  this  laboratory  devo'lopod  a  preventive  and  treatment 
method  by  investigating  physiological  aspects  of  this  dis¬ 
ease  . 


Tho  A.T.L.  found  three  new  diseases 

a • ; ; 'up  21  caused  by  Cl sdothrix  disease  of  soya  beans  in  our 

c  ountry . 


iv)  Diseases  of  Potato  Varieties 

(1)  Epidemic  diseases  of  potato:  The 
source  of  first  outbreak  is  almost  always  diseased  potato 
of  tho  provious  year.  Tho  outbreak  period  is  determined  by 
the  accumulated  temperature  of  soil  and  microclimate  after 
chi:  second  disease  outbreak  as  reported  by  the  Hokkaido 

'  V  T 

•  *  e  ♦  *-  • 

(2)  Black  spot  disease  of  sweet  potato: 
Since  1533  the  Tokyo  A.E.L.  developed  a  practical  examina¬ 
tion  method  by  analyzing  the  disease  resistance  mechanism 

factors  rolatod  to  resistance.  Moreover,  this  labora¬ 
tory  clarified  tho  relationship  between  disease  resistance 
r.ne  horodity,  and  selection  of  stock  vegetation  for  breed¬ 
ing  discaso-rosistant  plant  varieties. 

v)  Disoasos  of  Vegetables 

The  Kyushu  A.E.L.  discovered  six  kinds  of 
pathogenic  bacteria  which  cause  lotus  rhizome  rot  disease. 
This  laboratory  also  developed  an  examination  method  for 
pathogenic  bacteria  of  farm  fields  with  diseased  vegeta¬ 
bles,  an  examination  method  for  different  degrees  of  dis- 
c w- u o  infection  in  vegetable  varieties,  and  a  preventive  and 
treatment  method  by  using  drugs. 


r  i 
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vi)  Diseasos  of  Fruit  Troes  as  Reported  by 
the  Horticultural  Exporimontal  Laboratory 


Variotios 


(1)  Di  soases  of  Different  Orange 


Yollow  spot  disease:  This  disease  was 

id-,  r.tifiod  as  T ’vcnsnhacrcl  la  horll  Hara  as  a  result  of 
pathological  research. 


Black  spot  disease:  The  pathogenic  bac¬ 
teria  aro  identified  as  °homonsts  cltri  Fawcett,  which  is 
IH.-.oorto  citri  (Fawc.)  Wolf  during  the  maturing  period. 

The  infection  period  of  fruits  and  adequate  temperature  for 
spore  formation  on  the  diseased  branches  was  clarified,  and 
a  fundamental  method  of  prevention  and  determination  has 
been  found. 


Macula  disoase :  The  following  data  was 
reported,  including  as  the  period  of  spore  formation  of  the 
vir.toring  disease  spots,  temperature  of  disease  outbreaks, 
time  of  infection,  dogroe  of  infootion  probability  on  young 
and  old  loavos  and  fruits,  and  disease  spot  types.  The 
spore  scatters  in  drizzly  weather  and  does  not  soatter  when 
d  ry . 


(2)  Peach  Diseases 

Rag-sorters  disease:  The  pathogenic 
bacteria  winter  in  tissues  of  diseased  branches.  Spores 
arc  formed  on  withered  branches  the  following  spring,  scat¬ 
ter  with  rain  drops,  and  penetrate  into  fruits  by  way  of 
hairs.  The  oxalic  acid  content  of  the  diseased  branches  is 
ir.croascd.  The  leaves  roll  up. 

White  rust  disease:  The  environment  of 
this  disease  with  the  intermediate  host  as  Isopyrum  adox- 
o  1 '  s  was  clarified. 

(3)  Pear  Diseases 

Black  spot  disease:  The  bacteria  of 
this  disease  winter  within  diseased  spots  on  branohes. 

The  formation  and  latont  periods  of  spores  in  leaves  and 
fruits  have  been  determined. 
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(4)  Othor  Diseases 


The  disease  first  occurs  at  tho  withered 

■  base  caused  by  r'"  '  r. r.ccnm  sp. 


vii)  Diseases  of  Toa  Trees  as  Reported  by 

T.;„  axporimoncal  Laboratoi'y 


^  CwilOO 


(1}  Rc.~-sortors  disease:  The  disease 
of  too.  trees  is  rolatod  to  hardness  of  leaves 
concent;  this  phenomenon  has  boon  clarified. 


(2)  Roticular  disease;  .in  artificial 
re  of  tho  bactoria  of  this  disease,  previously  consid- 

ii.jpossibl  o ,  v.-aa  successfully  prepared* 


viii)  Diseases  of  Mulberry  Trees  as  Reported 
the  Dor icul tural  Experimental  Laboratory 


(7)  Trunk  withering  disease:  Eoologioal 
.ccs  of  this  disoase  causing  damage  in  mulberry  planta- 
n  in  snow  areas  and  tho  disease  infeotion  meohanism  have 

n  clarified. 


(2)  Bud  withering  disease:  Ecological 

acts  of  disease  and  the  disease  infeotion  mechanism  have 
r.  clarified  by  several  studies. 

(3)  Flour-like  disease:  Although  the 
ogicnl  aspects  of  the  bacteria  of  this  disease  and  its 

c  history  have  not  boon  known  for  a  long  time,  the  main 
.-.os  ha vo  boen  gradually  clarified  for  both  mature  and 

azure  periods. 

ix)  Diseases  of  Grain  Storage 

Fonicil  1  i  citreo— virido  and  Monase  P. 

i-virido  v.-oro  discovored  in  stored  rice  after  World 
la.  Tho  study  of  disoasod  rice  in  the  presence  of  im- 
icd  rice  revealod  considerable  damage  caused  by  rice 
..olio  of  red  rust  disease  bacteria  and  diseased  rioe  due 
parasites,  such  as  Penial!  lium  islandlcuoi  Sopp,  P. 
r  r."  .i  Thor.;.  ,  P.  ru.?u!  osnm  Thom.  ,  and  P.  Tardum  Thom. 

following  studies  have  been  conducted:  the  dis- 

.bution  of  typos  of  bacteria,  cause  of  disease  infeotion, 
ractorist ics  of  bacteria,  penetrating  condition  of  para- 
v,  and  offect  of  disoasod  rioe  on  animals.  It  has  been 
;na  that  if  the  storod  rice  is  dried  to  less  than  lb. yfc 
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■I'.oi;;  cv;ro  content  and  kept  at  relativo  humidity  and  10®C 

t  ora  turn  ,  parasite  of  bacteria  can  bo  prevented.  This 
method  became  the  main  policy  in  rice  storage  c:.n  vras  uidoly 
use.  in  warehouses. 

It  was  also  known  that  diseased  rico  caused 
by  r  \  t.r  i-o  -  v  ;  r  i  t  o  (  P.  1  s  1 «  nrl  ici:  i .  P.  citrlnum,  P.  ru^ulo- 
r  nr. .  and  P^_  t  n  rd » '.".i  is  harmful  to  tho  human  body. 

x)  Diseases  of  forest  Trees  as  Reported  by 
tho  forestry  Exporimontal  Laboratory 

Red  withering  disoase  of  cedar:  Many  types 
of  bacteria  can  bo  found  in  tho  dlsoasod  portions  of  tho 
tree.  Crronr.nora  and  Crvnvomor tno  are  known  as  tho  patho¬ 
gen. c  bacteria  of  this  disoase. 

d.  Provention  and  Treatment  of  Main  Diseases 

1)  Rico  diseases 

(1)  Rico  blight  disoaso:  Effective 
prevention  and  treatment  of  rioe  blight  disease  by  using 
or  pn.o  .'.crc ury  compound  was  proved  as  follows.  In  1952, 

C  ;a,.a  of  tho  kochi  A.E.L.  and  Hagiwara  of  the  Hiroshima 
.  E .  L .  studied  calcium  silioate,  Tho  result  was  applied  by 
the  Chukoku  and  Shikoku  A.E.L.  and  the  prefeotural  A.E.L. 
in  the so  two  areas  in  order  to  experiment  on  effectiveness 
of  prevention  and  treatment  of  rioe  blight  disease  by  using 
orgnnomcrcury  compound  (calcium  silicate)  and  by  applying 
xporimpnt  techniques  in  practice.  Consequently,  most  of 
he  copper  compound  usod  previously  has  been  replaced 
by  tho  morcury  compound.  The  phenylmercury  compound  has 
com par ati voly  high  efficacy  in  prevention  and  treatment  of 
rice  blight  disease  among  the  difforent  types  of  mercury 
compounds  used.  Although  the  phenylmercury  compound  is 
harmful  for  India-typo  imported  rioe,  it  is  safe  for  U3e  on 
Japanese  rice.  The  Chukoku  A.E.L.  reported  that  the  dif¬ 
ferent  function  of  the  compound  for  the  two  above-mention¬ 
ed  rico  varieties  is  due  to  evaporation  and  condensation  of 
mercury . 


As  fa'  prevention  and  treatment  of  dis¬ 
eases  by  using  antibiotics,  the  following  processes  were 
studied.  Plastocygenes ,  which  are  as  effective  as  organo- 
c.orojry  compound,  ..■.re  discovered  in  1958  and  in  19&1  sold  on 
r..:  market  as  the  worlo'sf irst  antibiotic  for  prevention  and 
treatment  of  rico  blast  disease  duo  to  suooessful 
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■...tr.tal  rcs.-.^rch  of  the  A.T.L.  ^donotes  the  central 
.  in  'Coxy*/  and  intermediate  experiments  and  research 
i.  O  U 1:  A  .  e  •  L  • 


?:c.;rc^s  in  pesticide  spraying  methods 
rcsi.L.'o'.i  on  the  evolution  of  posticido  spray- 

iCv. j  i  o t  JT i o 4,‘  oi*.,*j.it  u i GCiiso  titer  <>orl u  l*tr  1 1  •  j\riot  i  ££ 

jvh.  of  a pr-y ing  j.’utior.s  c.ro  the  horizontal 

..otkoa ,  ;.iisi  method  ,  and  extensive  spray  in,?  method. 

:  chemicals  trt  effectively  appliod  through  practi- 
of  manual  and  pave  r  typo  powdor  spray  in?  methods. 

.  spraying  io  becoming  practical  (Rofer  to  Section 
."plane  Spraying).  Sinco  solution  is  more  economical 
i/,  pov.'dorcd  pesticide  is  being  replaced  hy  solu- 
.'oetivoly  and  gradually. 


(2)  Stripes  Withering  Disease 

The  Chukoku  A.E.L.  developed  a  simple 
anamination  m.othod  by  using  broad  bean  leaves  with 
.iwivo  and  treatment  posticidos.  The  organoarsenic 
suiiu  was  found  to  be  effective  for  prevention  and 
tmcnt  of  rice  stripe  withering  dlsoase  with  the  cooper- 
.  of  the  Shikoku  A.F..L.  and  the  rolated  prefectural 

In  ,  a  study  of  this  pesticide  proved  that 
prayings  can  provont  this  disease  oven  in  extensively 
infcctod  areas. 

Tho  Chukoku  A.E.L.  reported  that  the 
„r  of  pesticide  spots  on  rice  plants  vary  with  content 

ren  compound. 

Tho  Hokuriku  A.E.L.  reported  that  PCP 
restrain  outbreaks  of  stripo  withering  dlsoase  of  gran- 
bactcrial  nucleus  disease  and  reticular  spot  disease 
•aw.s;„  a  a  a  wooding  agent  in  paddy  fields. 

(3)  Leaf  Withering  Disease  of  Sesame 

••ith  this  disease ,  P-tol uone-onthraru- 
.... Hides  of  mercury,  r.iorcury  iodide,  and  toluldine  are 
effective  for  prevention  and  treatment 
copper  compound  as  reported  by  the  Tokai— Kinki  A.E.L. 

ii)  Wheat  Disease 

prevention  and  treatment  of  red  rust 
etc  of  wheat  choline  and 
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orj..r.o.v.crcury  compound  arc  cffoctivo.  Choline 

is#  more  effective  for  high  quality  crops.  The  most  eiTec- 
v-  spraying  period  is  during  blossoming  period  as  re¬ 
ported  by  tho  Tokai-kinki  A.E.L. 

iii)  Soya  Bean  Disease 

Tho  Shikoku  A.E.L.  reported  that  the  follow¬ 
ing  methods  are  offoctivo  for  provontion  and  treatment  of 
soya  bean  rust  disoase:  cultivation  of 

varieties  with  disoaso  resistance,  delaying  the  sowing  pe¬ 
riod,  application  of  potassium,  spraying  of  calcium  fulfite 
(40  to  50  timos  concentration),  or  spraying  of  copper  00m- 
pound  (4-4  typo  Bordeaux  Mixture). 


5lants 


iv)  Diseases  of  Potato  Varieties  and  Other 


(l)  Black  spot  disease  of  sweet  potato: 


The  A.E.L.  reported  positive  effects  of 
seed  sweet  potato  against  disease,  effective  pesticide,  and 
its  method  of  application. 

(2)  Disease  of  Astragalus 

Tho  Hokuriku  A.E.L.  surveyed  disease 
typos  and  outbreaks  of  Astragalus  in  the  Hokuriku  area. 

The  results  proved  that  soaking  sterilisation  of  seed  by 
using  organomercury  compound  is  effective  for  bacterial 
nucleus  disease.  Two  sprayings  of  organomercury  compound 
before  first  snow  are  effective. 

v)  Diseases  of  Vegetables 

The  Hokkaido  A.E.L.  reported  stripe  spraying 
of  organomercury  compound  or  choline  can  prevent  . 
outbreaks  of  smut  disoase  in  onion.  Boterichis  spot  dis¬ 
ease  can  be  prevented  and  treated  by  three  to  eight  sprayings 
of  toiuidir.e  or  400  to  600  mannital-diazine  solu- 

"c  i  0  r*  c*op_L  j  c  ciT*  xor.  3  • 

Tho  Tokyo  A.E.L.  reported  that  Ginebu  is 
very  cffoctivo  for  root  disease  of  cucumber  and  others,  and 
rag-sorters  disease. 
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vi)  diseases  of  Fruit  Treos 

T..„  Horticultural  Experimental  Laboratory 
r.  c-.vi  tha t  w  t.:i:;cur*  of  Chloromycetin  and  basic  copper 
..  fa  v  o  la  very  effective  for  blast  disease  of  different 
of  crar.jo  trees.  At  Shimo-ina  of  Kagano  Province, 

disease  outbreaks  of  fruit  troeswerc  prevented  by 
■:  c  .  orir.;;  fruits  with  paper  bags  soaked  with  organoinercury 
co  .-r.i’.iJ  in  ease  of  b'uck  spot  disouso  of  pear.  Additional 
'  icat  ion  of  copper  compound  to  organomoroury 

o c :.:pounu  increases  effectiveness.  Chiba  University  report¬ 
ed  chat  spray  in"  organomcrcury  compound  can  prevent  out¬ 
er. -Ars  of  ":caf  stunt  disease;  however,  copper  compound  can- 
no..  be  used  because  pears  aro  damaged  by  the  compound.lt  was 
re. -creed  by  the  Horticultural  Experimental  Laboratory  that 
cpr-.yir."  of  calcium  sulfite  compound  with  the  addition  of 
C.y.  fCP  during  winter  is  very  effective  in  preventing  and 
Wuiiif  diseases  of  dociduous  fruit  trees.  Organo- 

;.r:  cr.ic  compound  was  highly  effective  for  lat® 

ret  disease  of  grape.  As  for  the  chemical  spraying  method, 
study  on  spraying  using  a  power  sprayer  was  applied  to  ap¬ 
ple  trees  and  became  practical  in  our  country. 

vii )  Disease  of  Tea  Trees 

The  Tea  Experimental  Laboratory  reported 
that  copper  compound  is  effective  in  prevention  and 

treatment  of  rag-sortors  disease,  rice-cake  disease,  white- 
ccur  disease,  roticular  disease,  and  halo  spot  disease. 

viii)  Diseases  of  Mulberry  Trees 

As  reported  by  the  Sericultural  Experimental 
!  : ’..oratory ,  one  spraying  of  1,000  to  2,000  concentrated  PMF 
solution  in  mid-October  is  effective  in  the  prevention  and 
treatment  of  trunk  withering  disease. 

ix)  Diseases  of  Stored  Grain 

Eff octivcness  of  sterilization  with  a 
..... tiring  compound  differs  according  to  types  of  bacteria, 
but  application  of  15  grams  chloropicrin  and  methyl  bromide 
per  cubic  meter  of  stored  grain  at  25°C  for  three  days  is 
ICC  a  effective.  However,  methyl  bromide  is  effective  on 
scurf  rico  and  tho  elimination  rate  of  bacteria  is  reduoed 
by  applying  chloropicrin  as  reported  by  the  Foodstuff  la¬ 
boratory  . 
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x)  jii,cui,os  of  Forest  Treos  as  reportod  by 
t’.'.o  Forestry  Experimental  Laboratory 

(1)  Red  V/ithoring  Disease  of  Codar 

Roocatod  spraying  of  low  concentrate 
Typo  4-4  Bordeaux  Mixturo  is  effective  in  provontion  and 
treatment  of  this  disease.  Copper  powder  compound  and  yel¬ 
low  copper  sulfite  powdor  are  as  effective  as  Bordeaux 
turo  • 


(2)  Other  Diseases 

A  study  was  made  of  the  main  diseases, 
such  as  snow  rot  disoaso  of  coniferous  trees,  leaf  wither¬ 
ing  disease  of  pine,  and  upright  withering  disease  of  buds. 

preventive  and  troatmont  method  using  pesticides  was  es- 
tu'.j”  ished .  V.'ith  the  results  of  extensive  afforestation  of 
T  -  r  ~  o  otol  cnis  .  tip  withering  disease  occurs  very  fre- 

ouentiy  in  tho  Hokkaido  and  Tohoku  areas.  In  spite  of  pro¬ 
gress  in  pathological  and  ecological  research,  study  of  the 
preventive  and  treatmont  method  is  continuing. 

(3)  Protection  Against  Rot  and  Insect 
Post  for  Eooch  in  Forosts 

Spraying  1.8  liters  of  a  mixture  of  5# 

PC?  and  1-2$  BHC  emulsion  per  cubio  meter  of  timber  oan 
prevent  penetration  of  rot  disease  bacteria  to  some  degree 
during  the  timber  cutting  period.  Coccidium  perforans  can 
be  prevented  for  one  to  throe  months. 

e.  Ecological  Aspects  and  Prevention  and  Treat¬ 
ment  of  Diseases  Transmitted  by  Soil 

i)  Root  Rot  Disease  of  Wheat  Varieties 

Tho  Chukoku  A.E.L.  reported  that  late  sowing 
can  prevent  disease  outbreaks  and  application  of  lime  pro¬ 
motes  disease  resistance  of  wheat  varieties.  The  A.E.L. 
found  that  pathogens  can  be  classified  in  many  categories 
according  to  disease  infection  characteristics  of  the  path¬ 
ogen.  This  disease  occurs  very  frequently  where  there  is  ex¬ 
cessive  fertiliser  and  for  cultivated  fields  of  soya  bean 
and  upland  rice.  Application  of  additional  soil  in  wheat 
fields  also  promotes  disease  outbreaks.  Moreover,  the  A.E. 

L.  discovered  that  spraying  ethyl  meroury  compound  in 

April  during  the  stem-erecting  period  is  quite  effective. 
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ii)  Snow  Rot  Disease  of  Wheat  Variotios  as 
vv  j  a y  i .okka Ilu  •  L. •  L . 

Coldness  in  Hokkaido  causes  snow  rot  disease, 
-n  .'..dice ,  spraying  mrou.-y  compound  before  snowing  can 
di^asc  outbreaks  in  Typ’nula  wheat  variety.  More- 
.  .a<r,  various  typos  of  disease  bacteria  and  distribution 
1 4 w,  v td  oocr  undori  coca  . 

ill)  Yellow  Stunt  Disease  of  Raddish 

This  disoaso,  which  consists  of  vascular 
c'ia  ..sc  transmitted  through  soil,  occurs  in  red  soil  fre- 
;;.u  .oly  and  in  black  so.l  loss  often.  Raddish  varieties 
wick  disc. .so  resistance  are  known  and  soil  sterilisation  by 
i:_i:>;  chloropicrin  is  effective  in  prevention  and  treatment 
reported  by  the  Tokai-Kinki  A.E.L. 

iv)  Tomato  Withoring  Disease 

The  Shikoku  A.E.L.  roported  that  excessive 
a p o’ ication  of  limo  can  increase  disease  reslstanoe  of  to¬ 
mato  and  pro  vent  damage  by  reducing  disease  outbreaks. 

f.  Environmental  Prevention  and  Treatment  of 
Transmitted  through  Soil 

i)  Mechanism  of  Resistance  to  Purple  Stripe 


As  reportod  by  the  A.T.L.,  the  bacteria  of 
parplo  stripe  disease,  which  is  very  harmful  and  motabo- 
i is  :s  nonaccomposcd  organic  matter  in  forest  soil,  occur 
-r.  fields  following  cultivation.  Tho  propagation  of  path¬ 
ogen  is  restrained  as  cultivation  continues.  Peotin  enzym 
ect.vity  plays  a  major  role  in  affecting  resistance,  and 
_...ior.ac  acid,  produced  by  pectin  enzyme,  promotes  the  ao- 
v  i  c of  pectin  onzyiao.  As  for  sweet  potato,  cytochrome 
oxidization  activity  rises  when  parasitic  activity  is  high. 

• _ -a  .carccd,  produced  in  the  brown  rot  portion  of  sweet 

potato,  can  provont  bacterial  growth. 

ii )  Prevention  and  Treatmont  of  Stripe  Dis- 
c_._  of  fruit  Tree  as  Roported  by  the  A.T.L. 

Whito  stripe  disease,  occurring  frequently 
in  recent  years,  appears  early  in  moist  soil  under  condi¬ 
tions  of  good  ventilation  and  consistent  existence  of  a 
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Ck.' 'iuIo.'c  sciiroo.  .'.ppl i ca t ion  of  coats*  organic  matter 
cu.'.n;  uou’lnj;  promotes  disoaso  outbreaks.  Mothyl—  iodide- 
r.iorcury  and  ethyl  phony  I  <.  taylaminoinercury  are  effeetivo  for 
treatment  of  purplo  and  Watte  stripe  diseases  of  fruit 
trees,  since  theso  chomicals  are  not  harmful  to  plants  and 
car.  sterilise  bactoiia  in  soil. 


iii)  Toa  Troo  Disease  Transmitted  by  Soil 

As  roported  by  tho  Tea  Experimental  Labora¬ 
tory,  bacteria  of  white  stripe  disease  can  exist  in  the 
a u,..osphoro ,  60  cm  abovo  the  ground  level.  Chloropicrin  is 
found  offoctivo  for  storilixat ion  of  diseasod  soil. 

Moreover,  chloropicrin,  bapan  and  orthocide  aro  effeotive 
for  provontlon  and  treatment  of  root  rot  disease  of  seed¬ 
lings  in  soodling  bods. 


Soil 


iv)  Mulberry  Troo  Diseaso  Transmitted  by 


The  purplo  stripe  disease  occurs  more  fre¬ 
quently  in  recently  cultivated  fields  than  does  white 
stripo  disease.  As  forsoil  porosity,  tho  white  stripe  dis¬ 
ease  occurs  more  frequently  in  noncapillary  portions  and 
purple  stripo  disease  occurs  more  frequently  in  the  oapil- 
lary  portions  of  soil.  In  root  rot  disease,  growth  of  hy- 
phao  bundle  differ  depending  on  different  soil  typos. 

Growth  of  root  hyphue  bundle  is  most  rapid  in  forest  soil, 
less  rapid  in  soil  of  mulberry  orchards,  and  least  rapid  in 
sand  river  banks  as  reported  by  the  Sericultural  Experimen¬ 
tal  Laboratory. 


C.  Topics  of  Research  and  Experiments  Now  Underway 
1.  Research  on  Viral  Plant  Diseases 

a.  Basic  Research  by  the  A.T.L. 

i)  Research  on  classification 

ii)  Treatment  studies 

b.  Research  on  Viral  Rice  Diseaso: 

i)  Research  on  infection  by  the  A.T.L.  and 

the  Kyushu  A.5.L. 

ii )  Mechanism  of  disease  outbreak  by  the 

A.E.L. 
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iii)  j5is;-....c  resist. :mo  of  rice  varieties 

and  exMi.Ti;ian  methods  by  the  A.E.L. 
one  Chans. cu  h. £ •  L«  in  1 963 

iv)  Sero"  o.-.ical  research  by  the  A.E.L. 

v)  £a:..agc  survey  by  tho  A.E.L. 

vi)  Research  on  prevention  and  treatmont 

r.'.ochods ,  consisting  of: 

(1)  Prevention  and  treatmont  of  strip# 

withering  disease  by  the  A.E.L. 
and  tho  Shikoku  A.E.L.  in  1963 

(2)  Prevention  and  treatmont  of  stunt 

disoaso  by  the  Kyushu  A.E.L. 

c.  Research  on  toxin  alleviation  of  propagating 
o:’o);  for  f c r t il  iaa t ion  through  tissue  culture  by  tho  A.E.L., 
-..h*.  Hokkaido  A.E.L.  and  the  Kyushu  A.E.L.  in  1963* 

d.  Identification  and  diagnosis  through  test 
V'-..cs  of  perennial  crops: 

i)  Orange  varieties  by  the  Horticultural 

Experimental  Laboratory 

ii)  Stunt  withering  disease  of  mulberry  trees 

by  tho  Sericultural  Experimental  La¬ 
boratory 

iii)  Disoase  of  Paulownia  tomontosa  caused 

by  Taphrlna  corasi  by  the  Forest 
Experimental  Laboratory 


o.  Research  on  viral  diseases  of  wheat  varie- 
by  tho  A.T.L.,  the  Chukoku  A.E.L.,  and  the  Tottori 
...w.L.  in  assigned  experiments. 


f.  Research  on  viral 

.  U..  J  i.  ^  A  .  u  .  L  a 

g.  Research  on  viral 
.do  A .  £> .  L . 

h.  Research  on  viral 

v  iiO  *  t  •  e  i-  « 


disease 

disease 

disease 


of  soya  bean  by  the 
of  potato  by  the 
of  sweet  potato  by 


i.  Ecology  and  prevention  and  treatment  of 
disoaso  of  othor  potato  varieties  by  the  Kyushu  A.E. 
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Research  on  bacterial  Plant  Disoascs 


nico 


a.  Easic  Rosoarch  by  the  A.T.L. 

i)  Treatment  rosearch  on  baotorial  plant 

d  iscaso , 

ii)  Rosearch  on  plant  diseases  caused  by 

pathogens  and  viruses,  and 
ill)  Research  on  pathogens  of  rot  diseases. 

b.  Rosoarch  on  tfhito  Leaf  Withering  Disease  of 


i)  Rosearch  on  pathogenic  characteristics 

of  Schi zomycotos  roots  by  the  A.T.L. 
and  the  Kyushu  A.E.L. 

ii)  Rosoarch  on  pathocan  wintering  by  the 

Kyushu  A.E.L. 

iii)  Rosearch  on  primary  lnfeotion  by  the 

Tokai-Kinki  A.E.L.  and  the  Kyushu 
A.E.L. 

iv)  Rosoarch  on  pathogen  activity  during 

cultivation  of  rice  by  the  Kyushu 
A.E.L. 

v)  Rosoarch  on  prodieting  disease  outbreak 

by  tho  Kyushu  A.E.L. 

vi)  Rosearch  on  dlsoase  outbreak  and  envi¬ 

ronment  by  the  Tokai-Kinki  A.E.L. 
vll)  Research  on  disease  resistance  of  rioe 
varieties  and  an  examination  method 
by  tho  Kokuriku  ;.,E.L. 
vili)  Research  on  disease  prevention  and 
treatment  by  Tokai-Kinki  and  the 
Kyushu  A.E.L. 

c.  Rosoarch  on  disease  prevention  and  treat¬ 
ment  and  ocologioal  aspects  of  withering  bacteria  disease 
of  paddy  rice  by  the  Kyushu  A.E.L. 

d.  Resoarch  of  prevention  and  treatment  of 
perforating  bacteria  dlsoase  of  peach  by  the  Horticultural 
Eppor irr.ontal  Laboratory, 

o.  Research  on  prevention  and  treatment  of 
blast  dlsoase  of  summer  orange  by  the  Horticultural  Ex¬ 
perimental  Laboratory. 
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^ .  I\Ojcr.rch  on  O'1- noth" i  .t  Disease 

a.  Research  on  Diseases  at  Ground  Surface 
1)  Sasic  Research 

(li  Research  on  classification  of  path¬ 
ogenic  Cladothrix  by  the  A.T.L. 
and  the  Forost  Experimental  Labor¬ 
atory 

(2)  Biochemical  study  of  plant  disease 
by  tho  A.T.L.  and  the  Forest  Ex¬ 
perimental  Laboratory 

li)  Rosoarch  on  Uso  of  Disease  Resistance 
for  Disease  Prevention  and  Treatment 

(1)  Rosoarch  on  pathogen  types  of  rioe 

blight  disoaso  by  the  A.T.L.  and 
the  Tohoku  A.E.L. 

(2)  Rosoarch  on  rust  disease  of  wheat 

varieties,  including t 

(a)  Rcsoarch  of  pathogenio  types  of 
yellow  rust  dtsoase  of  wheat  by  the  A.T.L.  and 

(b)  Research  on  parasitic  differ¬ 
entiation  of  rod  ruse  disease  bacteria  and  black  rust  dis¬ 
ease  bactoria  of  wheat  by  the  Tohoku  A.E.L. 

(3)  Rosearoh  on  disoase  resistance  of 

rice  varieties  against  thv  '.ain 
rico  diseases  and  oxamlnatloi 
methods ; 

(a)  Researoh  on  disease  resistance 
or  rico  varieties  against  rice  tassel  blight  disease  and 
c-rur.ination  methods  by  tho  Hokuriku  A.E.L.  and  the  Fuku- 
abi.va  A.E.L.  by  assigned  experiments,  and 

(b)  Research  on  an  examination 

...  ihcd  for  dot  withering  disease  of  rice  and  disease  re¬ 
als  t..aco  by  the  Chukoku  A.E.L. 


(4)  Analysis  of  nochanism  of  black  spot 

discaso  resistance  of  various 
varieties  of  sweet  potato  by  the 
A.  E. L. 

(5)  Roscarch  on  resistance  against  po¬ 

tato  epidemic  disease  by  the  Hok¬ 
kaido  A.E.L. 

(6)  Rescaroh  on  resistance  against  smut 

disease  of  sweet  potato  by  the 
Hokkaido  A.E.L. 

(7)  Research  on  resistance  against 

poplar  rust  disease  by  the  forest 
Experimental  Laboratory 

111}  Kosoarch  on  Predicting  Disease  Out¬ 
break 

(1)  Rice  disease  by  the  Hckuriku  A.E.L. 

and  the  Nagano  A.E.L.  in  assigned 
experiments 

(2)  Fruit  tree  disease  by  the  Horticul¬ 

tural  Experimental  Laboratory 

iv)  Rosoaroh  on  Ecological  Outbreaks  of 

Main  Diseases  due  to  changes  in  Cul¬ 
tivation  Systems  and  Prevention  and 
Treatment  Methods 

(1)  Research  on  ecological  outbreaks  of 
blight  disease  of  late-cultivated 
rioe  by  tho  Chukoku  A.E.L. 

(2}  Research  on  ecologioal  outbreaks  of 
blight  disease  and  stripe  wither¬ 
ing  disease  of  rice  due  to 
straight -rev  sowing  by  the  Chu¬ 
koku  A.E.L.  and  the  Nagano  A.E.L. 
in  assigned  experiments 

(3)  Rescaroh  on  outbreak  of  dot  wither¬ 

ing  disease  of  rioe  due  to  ohange 
in  time  of  rioa  oultivation  and 
prevention  and  treatment  mothods 
by  the  Chukoku  A.E.L. 
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(k)  Exar.-.inat ion  of  offocttvcnoss  of 

sterilizing  mactra  diseasod  rioe 
seedlings  in  tho  early  cultiva¬ 
tion  porlod  by  tho  Tokal-Ktnkl 
A.E.L. 


(5)  Examination  of  extont  of  lnfootion 
uuj  to  rico  maotra  pathogen  of 
unhullod  rico  for  different  cul¬ 
tivation  poriods  by  the  Tokai- 
Kinki  A.E.L. 

v)  Rosearch  on  Ecological  Aspeots  and  Pre¬ 
vention  and  Treatment 

(1)  Research  on  rice  blight  diseases 

(a)  Research  on  blight  disease  of 

:\so  tussol  by  tho  Tohoku  A.E.L. 

(b)  Research  on  the  relationship 
bv,-.’,;coa  diseasod  portions  and  outbroak  of  Inflammation  by 
tho  .ono.tu  A.E.L. 


(c)  Rosoarch  on  the  relationship 
b^u.vcn  rico  metabolism  and  resistance  to  rioe  blieht  dls- 
t.jc  by  tho  Tohoku  A.E.L. 

(d)  Resoarch  on  diagnosis  of  re¬ 
sistance  to  rico  blight  disoase  by  the  Tohoku  A.E.L. 

(c)  Research  in  warm  regions  on  the 
r cj c. tionship  botweor  woather  and  rice  growth  to  charac¬ 
teristics  of  rioe  blight  disease  by  the  Chukoku  A.E.L. 

(f)  Research  on  outbreak  meohanism 
of  rico  blight  discaso  in  warm  regions  and  prevention  and 
treatment  by  tho  Shikoku  A.E.L. 

(g)  Research  on  prevention  and 
treatment  method  by  the  Nagano  and  the  Fukushima  A.E.L.  in 
n.jignod  oxporiments. 

(2)  Resoarch  on  stripe  withering  dis¬ 
oase  of  paddy  rlo6  by  the  Chukoku 
and  the  Shikoku  A.E.L.  and  the 
Yamaguchi  A.E.L.  in  assigned  ex¬ 
periments  . 
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(3)  Research  on  dot  withering  disease  of 
rico  by  tho  Tokai-Kinki  A.E.L. 

(а)  Ho search  on  mactra  disease  of  rico 

seedling  by  tho  Tokai-Kinki  A.E.L. 

(3)  Research  on  prevention  and  treatment 
of  yellow  stunt  withering  disease 
of  rico  by  tho  Shiga  A.E.L.  in  as¬ 
signed  experiments 

(б)  Research  on  prevention  and  treatment 

of  granular  bacteria  nucleus  dis- 
oaso  of  rice  by  the  Shizuoka  A.E.L, 
in  assigned  experiments- 

(7)  Research  on  rod  rust  disease  of 

wheat  by  the  Tokai-Kinki  A.E.L. 

(a)  Research  on  examination  methods 
for  disease  rosistance  of  wheat  varieties  and  mechanism  of 
variation  in  disease  resistance. 

(b)  Research  on  penetration  into  the 
host  by  pathogens  and  mochanism  of  disease  outbreak. 

(o)  Res  >rch  on  the  relationship  be¬ 
tween  rainfall  after  spraying  o  pesticides  and  effective¬ 
ness  of  spraying. 

(d>  Study  of  an  economical  preven¬ 
tion  and  treatment  mothod. 

(8)  Research  on  leaf  withering  disease 

and  yellow  withering  disease  of 
wheat  by  the  Tottori  A.E.L.  in 
assigned  experiments. 

(9)  Disoase  of  potato  varieties? 

(a)  Prevention  and  treatment  and 

c;.- logical  aspects  of  upright  withering  disease  by  tho  Hok¬ 
kaido  and  tho  Kyushu  A.E.L.  and  the  Ibaragl  A.E.L.  in  as¬ 
signed  experiments. 

(b)  Prevention  and  treatment  and 

...  co'  ogical  aspects  of  rot  diseases  by  the  Hokkaido  and  the 
- coo-.u  /i.E.L. 
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(c)  Selection  of  mother  roots  with 
»;;oo  to  root  discuses  by  tho  Tohoku  A.E.L. 

(d )  Prevention  and  troatmont  and 
ai;«cts  of  brc'-.Ti  spot  disease  by  the  Tohoku  and 

U0*4U  /l  •  «ir  •  1*  • 

(10 )  diseases  of  pasture  and  ''odder  crops 

for  cattle: 

(a)  Research  on  disease  types,  seat- 
end  damage,  and  fundamental  experiments  on  preven- 

nd  troatmont  by  tho  A.T.L.,  and  the  Tohoku,  Hokuriku 
ukoku  A.E.L. 

(b)  Research  on  ecological  outbreaks 
tr.o-clover  and  prevention  and  treatment  method  by  the 
ao  and  the  Tohoku  A.E.L. 

(c)  Research  on  outbreak  of  Astraga- 
soaso  and  prevention  and  treatment  by  the  Hokuriku 

(11 )  Hosearch  on  diseases  of  fruit  trees: 

(a)  Experiments  and  research  on 
varieties  by  the  Horticultural  Experimental  Labora- 


(b)  Experiments  and  research  on  pear 
by  the  Horticultural  Experimental  Laboratory. 

(c)  Exporimonts  and  research  on 
by  tho  Horticultural  Experimental  Laboratory. 

(d)  Exporimonts  and  research  on  per- 
i  by  the  Horticultural  Experimental  Laboratory. 

(c)  Experiments  and  research  on 
by  tho  Horticultural  Experimental  Laboratory,  Morioka 
i  • 

(12)  Rosoarch  on  disease  of  tea  trees  by 

the  Toa  Experimental  Laboratory 

( 1 3 )  Research  on  diseases  of  mulberry 

trees  by  tho  Sericultural  Experi¬ 
mental  Laboratory: 


(a)  Prevention  and  treatment  of  loaf- 
buck  flour-1 iko  disease  of  mulberry  troes, 

(b)  Prevention  and  troatraont  of  rod 
coarso  disease  of  mulberry  trees. 

(lb)  Research  on  grain  storago  disease  by 
tho  Foodstuf f  Laboratory : 

(a)  Research  on  the  respiratory  rate 

(b)  Research  on  diseases  of  stored 

glutinous  rico. 

(c)  Rosoarch  on  relationship  between 
barley  and  rod  rust  diseases. 

(15)  Research  on  diseases  of  trees  by  the 
Forest  Experimental  Laboratory: 

Research  on  red  withering  disease  of 
c.-f.'.r,  snow  rot  disease  of  conifer  seedlings,  tip  withering 
of  I:\rlx  Icptoleptis.  falling  leaf  disease  of  Larix 
1  QTifcic .  black  spot  branch  withering  disease  of  oedar, 

vru/i.i  withoring  disease  of  chostnut  tree,  etc. 

b.  Research  on  Infectious  Disease  Transmitted 
by  boil  (discaso  of  underground  portion  of  plant) 

i)  Basic  Research 

(1)  Research  on  Microflora  of  farm  field 

soil  by  the  Tohoku  A.E.L. 

(2)  Research  on  soil  microbes  and  antag¬ 

onistic  phenomena  of  plant  pathogen 
by  the  A.T.L. ,  Tohoku  A.E.L.  and 
the  Ibaragi  A.E.L.  in  assigned 
experiments . 

(3)  Diseases  transmitted  by  soil  under 

conditions  of  continuous  cultiva¬ 
tion  by  the  Hokkaido  A.E.L. 

(b)  Research  on  types  of  disease  trans¬ 
mitted  by  soil  and  scattering  of 
disease  by  the  Hokkaido  A.E.L. 
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(5)  Roscnrch  on  rhizoid  disease  of  crops 

by  the  Ibaragl  A.E.L.  in  assigned 

experiments . 

(6)  R  eaearch  on  motabolism  of  purple 

stripo  disease  bactoria  by  the 
Forest  Experimental  Laboratory. 

(7)  Research  on  upright  withering  dis- 

oasc  bactoria  of  conifer  seedlings 
by  the  Forest  Experimental  Labora¬ 
tory  . 

(8)  Research  on  cob\*eb  disease  bacteria 

of  treos. 

ii )  Research  on  typos  of  stripe  disease: 

(1)  Use  of  organic  matter  in  stripe  dis- 

easo,  especially  white  stripe  dis¬ 
ease  bacteria  by  the  A.T.L. 

(2)  Environmental  prevention  and  treat¬ 

ment  of  types  of  stripe  disease  of 
perennial  plants,  such  as  varieties 
of  orange  treos,  falling-leaf  fruit 
treos,  apple  trees,  tea  trees,  mul¬ 
berry  trees,  and  other  trees 
(toadstool  disease)  by  the  Horti¬ 
cultural  Experimental  Laboratory, 
the  Tea  Experimental  Laboratory, 
the  Sericultural  Experimental  La¬ 
boratory,  and  the  Forest  Experimen¬ 
tal  Laboratory. 

iii)  Research  on  ecological  aspocts  of  disease 
transmitted  by  soil  and  prevention  and 
troatmont  method: 

(1)  Hoot  rot  disease  of  wheat  by  the 

A.E.L.  and  the  Ibaragi  A.E.L.  in 
assigned  experiments. 

(2)  Stripe  spot  disease  of  wheat  by  the 

Chukoku  A.E.L. 

(3)  Asparagus  disease  transmitted  by  soil 

by  the  Hokkaido  A.E.L, 
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(4)  Disease  of  boan  and  flax  varieties 

transmitted  by  soil  by  the  Hokkai¬ 
do  A.E.L, 

(5)  Yellow  stunt  disease  of  raddish  by 

tho  Tokai-Klnki  A.E.L. 

(6)  Tomato  stunt  disease  by  the  Shikoku 

A .  Ui .  L . 

(7)  Tea  diseaso  transmitted  by  11  by 

the  Tea  Exporimontal  Labe  utory. 

(8)  Colza  bacteria  nucleus  disease  by 

tho  Kagoshima  A.E.L.  in  assigned 
experiments . 

(9)  Ecological  aspects  of  toadstool  dis- 

easo  of  trees  and  prevention  and 
treatment  by  the  Forest  Experimen¬ 
tal  Laboratory. 

c.  Basic  Research 

i)  Research  on  the  classification  of  patho¬ 

genic  Cladothrlx  by  the  A.T.L. 

ii)  Biochemical  researoh  of  plant  disease  by 

the  A.T.L. 


4.  Research  on  Insecticides  and  Other  Chemicals 

a.  Research  on  physiological  aspects  of  para¬ 
sites  xn  plant  disease  and  prevention  and  treatment  by  use 
of  chomicals  by  the  A.T.L. 

b. '  Research  on  outbreak  conditions  of  chemical 
spots  of  paddy  rice  due  to  blastocyzine  S  and  the  effeot  of 
chemical  spots  on  harvest  yield  by  the  Tohoku  A.E.L. 

c.  Research  on  economical  prevention  and  treatment 
•v  vcc  0?  germicides,  spraying  compounds,  and  seed  steri¬ 
lization  compounds  by  tho  Chukoku  A.E.L. 

d.  Research  on  effects  of  Insecticides  on  rice 
iscasos  and  side  offocts  of  chemicals  by  the  Hokuriku  A.E. 
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c.  Research  or.  prevention  and  treatment  of  rice 
e.'.i  oth or  harmful  factors  by  the  Hokuriku  A.B.L. 

f.  Research  cr.  rationalization  of  prevention 
treatment  ucohod  of  fruit  tree  diseases  by  the  Horti- 
cu'iiiii?ul  Experimental  Laboratory. 


E.  Ii.ipor cant  Subjects  of  Future  Research  and  Experiment 

he  agrieulturo  includes  horticultural  crops,  pasture, 
f  coding  crops  with  a  demand  for  in  creased  output,  more 
studies  on  those  crops  are  necessary, 

domestic  crop.;  are  competing  with  imported 
and  other  rolatcd  crops,  prevention  and  treatment  must  be 
u.n_i:-oci  for  creator  output  of  these  orops.  The  main 
5  vV.tios  on  this  subjoct  aro  as  follows: 

1.  Precision  in  Disoaso  Outbreak  Prediotion,  Simpli¬ 
fication  of  Mothod,  and  Now  Exploitation  in  Cultivation 

Although  prediction  of  disease  outbreak  has  boon 
practiced  offoctively  for  rico,  wheat  and  potato,  predic¬ 
tion  depends  on  oxporionco  and  intuition.  Consequently, 
f j;.vu;..cn tal  studios  on  prediction  are  required.  Moreover, 
simplification  of  prodietton  methods  has  been  developed. 

Ef  quantitative  aspocts  of  prediction 

tih  necessary  treatment  are  applied  to  disease  outbreak 

i’r.c  o I'  f ectivcnoss  of  prediction  will  increase.  New 
cultivation  and  experimental  prediction  have  begun  in  fruit 
tree  plantations  by  the  plant  epidemic  prevention  division. 
As  for  vegetables  which  are  hard>*put  to  meet  demand,  dis¬ 
ease  outbreak  prodiction  should  bo  practiced  before  estimat¬ 
ing  demand  based  on  stability  of  supply  in  the  future. 
Predicting  will  be  more  important  in  every  field  in  tbo 
future. 


The  main  subjects  are  as  follows: 

a.  Rosearch  on  scattering  of  spores  of  blight 

disease  bacteria; 

b.  Rosoarch  on  a  rapid  examination  method  of 
rise  characteristics  for  predicting  disease  outbreak  es¬ 
pecially  blight  disease; 

c.  Research  on  a  comprehensive  prediction 
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r.ic-hod  by  using  computers; 


d.  Uso  of  pathogenic  phago  in  predioting  out¬ 
break  of  whtto  loaf  withering  disease  of  rioo,  and 

o.  Research  on  a  mothod  of  predioting  outbreak 
of  f ruit  troo  disoase. 

Moro  studies  are  required  on  transmission  routes  of 
main  diseases,  influonco  of  environmental  conditions  which 
cause  transmission  of  diseaso,  experimental  methods  of  dis¬ 
ease  resistance  of  existing  and  now  crossbred  varieties, 
observation  of  crops  and  off ectivcnoss  of  gormicides. 


2.  Research  on  Viral  Plant  Diseases 

Since  viral  plant  disoasos  have  not  been  eliminated, 
moro  studies  are  required  as  follows: 

a.  Prevention  and  treatment  of  vectors  are  ef¬ 
fective  for  viral,  rice  diseases,  which  are  transmitted  by 
}rcr>hotnttiT  apical  is  and  Motsch  var,  cinctlcops  at  the 
prosent  time.  For  this  reason  ,  it  is  necessary  to  study 
disease  rosistance  of  rice  as  well  as  ecological  aspects 
of  insoct  carriers  and  prevention  and  treatment. 

b.  Studies  on  infection  of  aphid  may  differ 
from  studios  on  Motsch  var.  cinoticeps  because  the  aphid 
infection  is  due  to  absorption  of  juioe. 

Moreover,  there  are  still  occasions  when  an¬ 
nual  crops  are  infootod  when  the  infectious  period  is  early 
r.d  ecological  aspects  of  insect  are  suitable  for  the  crop 
rowth. 

c.  Various  diseases  of  perennial  orops :  Dis- 
ca.so  progress  of  perennial  crops  Is  generally  slow.  Since 
the  host  is  a  perennial  crop,  prevention  and  treatment 
diffor,  such  as  prevention  of  infection  with  or  without 
propagating  seedlings. 

d.  Viral  diseases  of  crop  for  fertilisation : 
bir.ee  this  class  of  viral  disoase  infeots  the  entire  plant, 
the  nunbor  of  diseased  plants  increase  rapidly.  It  has 
bean  possible  to  select  a  healthy  plant  through  the  oambium 
cultivation  mothod.  Consequently,  the  difficulty  with  this 
class  of  viral  disease  can  be  solved  In  the  future. 
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o.  Sccdl ing-infccting  viral  disease:  Although 
diicasoi  do  not  infect  seedling  in  many  cases,  in¬ 
fection  on  Leguminosao  socdlings  occasionally  occurs.  This 
problem  may  bo  solved  in  several  ways,  such  as  an  under¬ 
standing  of  typos  of  virus,  characteristics  of  disease, 
characteristics  of  infoction,  and  culture  of  tissues  simi¬ 
lar  to  original  growth  tissues, 

f.  Soil-infecting  viral  disoasos  have  been  pre¬ 
vented  to  some  degree  by  rotational  cultivation  and  by 
using  crop  varieties  with  disease  resistance.  However,  an 
immediate  method  of  prevention  and  treatment  is  required, 

g.  Environment  and  outbreak  of  viral  diseases i 
Outbreak  of  stunt  disease  of  mulberry  trees  is  influenced 
by  environment.  Therefore,  study  of  this  disease  may  le  :  i 
to  practical  results. 

h.  Identification  of  unknown-viral  diseases: 

Tnoro  aro  many  disoasos  for  which  it  is  still  not  known 
whether  infection  is  causod  by  virus  ,  or  by  a  spe¬ 

cific  type  of  virus,  especially  tn  recently  migrated  oropa, 
p-oturcs,  recently  important  crops,  timber,  etc. 

i.  Use  of  pathogen  virus:  Use  of  viruses  has 
became  cffoctive  for  studying  ecological  aspects  of  patho¬ 
gens  in  field  cultivation  duo  to  characteristics  of  bacte¬ 
ria  and  proliferation  of  virus  in  bacteria. 

j.  Rosearch  on  viral  disease  treatment:  There 
is  tho  possibility  that  physical  and  chemtoal  treatment 
methods  aro  effective  for  some  types  of  viral  disease. 
Ilovcvor ,  it  may  take  time  to  apply  the  treatment  agent. 

k.  To  solve  the  above-mentioned  problems  suc¬ 

cessfully,  the  following  problems  should  be  studied  and 
solved  as  soon  as  possible!  determi¬ 

nation,  identification,  proliferation,  obstructing  and 
eliminating,  and  disease  outbreak  meohanisra  of  virus. 

These  subjects  are  as  follows: 

i)  Research  on  outbreak  and  eoological  as¬ 
pects  of  leaf  stripo  withering  disease  of  rice,  cultiva¬ 
tion  of  varieties  with  disease  resistance,  and  direot 
method  of  prevention  and  treatment, 

ii)  Rosearch  on  the  toxic  alleviation  of 
v.rtGos  in  crops  undergoing  f ertil itation  through  culture 
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ill)  Thoro  aro  Three  Aspects  of  Research! 

(1)  Diagnosis  and  identification  of 
viral  diseases  of  fruit  trees,  (types  of  orange,  apple  and 
others ) 

(2)  Determination  method 

(3)  The  research  on  to~i.'.  ..u.vion 
and  proliferation  through  study  of  infection  by  inseot 
vector  and  grafting,  study  of  stumps,  treatment,  nonferti- 
Xiaod  embryo,  and  cambium  culture. 

iv)  Fundamental  research  on  chemical  ar.1 
physical  treatmont  methods. 

3.  Use  of  Disoase  Resistance  for  Prevention  and 
Treatment  of  Disease 

The  use  of  plant  varieties  with  disease  resistance 
has  boon  studied  in  plant  pathological  groups.  The  bacte¬ 
rial  race  known  as  rust  disease  baoteria  of  wheat 

vaa  discovered  in  epidemic  disease  of  potato,  rioe  blight 
disease,  and  white  leaf  withering  disease  of  rice.  There¬ 
fore,  in  cultivating  varieties  of  plant  with  disease 
resistance  and  using  these  varieties,  methods  should  be 
studied  for  possible  improvement.  Unfortunately,  fruit 
trees,  tea  trees,  mulberry  trees,  and  other  forest  trees 
require  cultivation  periods.  However,  the  grafting  method 
is  effective  on  fruit  trees  and  mulberry  trees.  Some  trees 
have  disease  resistance  in  their  scion,  stump,  and  trunk; 
therefore,  study  of  this  relationship  is  highly  interesting 
either  in  praotioe  or  theory. 

Problems  of  diseases  of  pasture  and  fodder  orops 
havo  shown  up  recently  after  extensive  cultivation  of  these 
crops.  J'.oroover*  unexpected  diseases  ocour  sometimes  in 
vroe  seodlings  for  imported  afforestation.  Therefore, 
treatmont  for  those  diseases  is  required.  Use  of  disease 
resistance  becomes  an  important  study  beoause  chemicals  are 
usoloss  in  this  case. 

Subjects  of  study  include  the  following! 

a.  Examination  of  mother  vegetation  with 
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cnr.co  ..gainst  stripe  withering  disoaso  of  rice  and 
tiu/  of  oxi.i.ilr.at  ion  method; 

b.  Analysis  of  disease  rosistance  of  rice  vari¬ 
eties  with  resistance  to  white  loaf  withering  disease  of 
rice,  improvement  of  cc termination  method  and  selection  of 
sctiilin,"  of  mother  vegetation; 

c.  Hoscarch  on  mechanism  of  disease  resistanoe 
of  rico  varieties  to  nock  blight  disease  and  tassel  blight 
uueusc,  and  the  dotormination  mothod; 

d.  Kosoarch  on  disease  resistance  of  varieties 
of  rico  to  yollow  stunt  disoase; 

o.  Determination  method  of  disease  resistanoe 
of  wheat  variotios  to  rod  rust  disease; 

f.  Introduction  of  horoditary  predisposition 
with  resistance  to  epidemic  disease  of  sweet  potato  in  cul¬ 
tivation  and  wild  growth,  and 

g.  Research  on  use  of  disease  resistance  of 

fodder  crops. 


4.  Drug  Spraying  Method  and  Improvement  of  Opera¬ 
te  r.  Method 

Tho  development  of  drug  use  owes  a  debt  to  the  progress 
of  prayers  to  some  degree.  Agricultural  implements  and 
close  cooperation  in  insecticide  research  and  prevention 
and  treatment  techniques  promotod  this  progress  and  helped 
in  developing  labor  saving  and  rational  spraying  methods. 

Ch_  -icnl  spraying  relied  on  liquid  atomising  method  in  that 
period,  but  there  arc  many  methods  of  spraying  liquid  such 
as  irrigation,  liquid  atomizing  method,  mist  method,  and 
injection  method.  Powdered  agent  of  different  grain  sizes 
c.ro  ccattorcd.  Liquid  agonts  and  powdered  agents  are  spray¬ 
ed  on  plants  and  soil.  Many  agricultural  implements  are 
such  as  manual -operated  implements,  powered  imple¬ 
ments,  and  airplane.  Of  those  implements,  large  machines 
have  not  boon  studied  sufficiently.  Moreover,  there  are 
unsolved  probloms;.  bome  chemicals  are  possibly  used 

ini',)  fortilizor  and  seeds  to  suit  particular  forms  of  liq¬ 
uid,  powuor,  etc.  Effoctivo  components  of  smoking  and 
misting  agonts  for  fiold  and  indoor  storage  of  agricultural 
products  are  utilized  in  the  atmosphere.  Cooperative 
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amoo;:  rotated  rosonrchcrs  of  agricultural  iraple- 
i.uj>  and  in.soc  t  Icicles  should  he  carried  out. 

Too  subjects  of  rosoarch  are  as  follows: 

a.  Research  on  mechanisation  on  a  large  scale 
of  prevention  and  troatmont  of  insoot  pest  and  effective 
methods  of  oqulpmont  uso; 

b.  Rosoarch  on  contrasting  forms  of  chemical 
prevention  and  troatmont,  use  of  powdered  agents  or  liquid 
agents  according  to  agricultural  regions,  seed  sterilisa¬ 
tion  and  cultivation  by  using  implements,  and  ooonomical 
ways  and  methods  for  prevention  and  treatment; 

c.  Rosoarch  on  simultaneous  prevention  and 
treatment  of  disoaso  and  wild-grown  grass  by  using  weeding 
agent  offootivo  on  gormioidas  or  adding  related  germicides 
to  wooding  agents; 

d.  Study  of  insecticides  for  relieving  chemloal 
damage,  (arsonic  agent  for  stripe  withering  disease  of 
rice}  or  the  application  of  Inseotioidas  for  greatar  crop 
output ; 


o.  Discovery  of  appropriate  periods  of  spraying 
chemicals  against  dot  withering  disease  of  rioe  (inoluding 
tho  relationship  of  activity  of  rice  root); 

f.  Analysts  of  effectiveness  of  preventing  dis- 
caso  outbreaks  by  spraying  chemicals; 

g.  Research  on  the  possibility  of  cultivation 
of  broad  whoat  and  progress  in  prevention  and  treatment  of 
rod  mildew  disease; 

h.  Research  on  tho  relationship  between  rainfall 
and  ef f octlvonoss  of  chemical  prevention  and  treatment; 

i.  Rational  use  of  germioides  against  fruit 
tree  disoasos:  as  for  the  use  of  agricultural  antibiotics, 
effectiveness  of  following  antibiotics  has  been  known,  suoh 
as  greasy  phorobin  against  monilial  disease  of  apple  trees, 
untimycin  against  rag-sorters  disease  of  peach  trees,  and 
chloromycotin  and  streptomycin  against  blast  disease  of 
orange  variotios.  Moreover,  study  of  methods  of  using  new 
antibiotics  and  a  new  method  of  application  are  required. 
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j.  Rcu tv.rch  on  provcntion  and  treatment  agents 
v.  uii.caig  related  to  spacial  charactoristl.cs  of  tea 


b .  Research  on  Invontion,  Impro vomont ,  and  Use  of 

In. ^cticidos 

ii-wv.it'y,  thu  npponrunco  of  new  insoctieidos  pro- 
the  possibility  of  do  vol  oping  agricultural  techniques. 

I* .  -it.;  good  results,  i.or.io  problems  should  bo  solved,  suoh 

.  ■  -„f fee civenoss  of  prevention  and  treatmont,  effect  of 
prisOii  on  r.vm ,  animals  and  crops.  Development  of  domesti¬ 
cal':  y-producod  insoctieidos  is  a  very  important  subject  at  the 
present  time  bccauso  most  insooticidos  are  imported.  The 

ir.volvcd  regrot  the  underdeveloped  state  of  domostio 
pr...  .-..ion  of  insoctieidos  and  foreign  aid  in  agricultural 
tu'.-.lqug,  Rocont  .  antibiotics  of  excellent 

rtf  Uy  encourago  those  groups  5  however,  there  are  still 
too  few  of  those  agonts. 

Taero  aro  many  diseasos  for  which  no  known  ohemicals 
c^.r.  bo  used  for  provcntion  and  treatment ,  such  as  white 
leaf  withering  disease  of  rico,  yellow  stunt  disease  of 
ric.,  various  viral  disoasos,  tip  withering  disease  of 
y  --  i  ■-  n-olopir- .  (lord .  .  and  many  disoasos  transmitted  by 
7/oIY.  Chemicals  offoctivo  against  those  diseases  are  in 
heavy  demand.  Subjocts  of  study  are  as  follows; 

a.  Improvement  of  insoctioidos  and  invention  of 
new  insoctieidos  with  low  toxicity; 

b.  Kosearch  in  preservation  of  consistent  bao- 
ts-r'.s  resistance  in  plant  parasites  plant  (development  of 
chemicals  with  pormooblo  and  variable  characteristics); 

c.  Recoarch  on  prevention  and  treatment  chemi¬ 
cals  against  white  leaf  withering  diseaso  of  rico; 

d.  Resoarch  on  outbreak,  prevention,  and  treat* 
r.:sr.t  of  diseasos  whioh  occur  in  areas  of  late-ripening 

c r  .ngo. 

6.  Studies  on  Prevention  and  Treatment  of  Disease 

Transmitted  by  Soil 

Research  on  diseases  transmitted  by  soil  is  difficult 
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.u:f  underdo volopcd  in  physical  and  biological  aspects.  The 
importance  of  soil  as  a  productivo  base  has  resulted  in  re¬ 
search  on  diseases  transmitted  by  soil.  The  research  meth¬ 
od  and  thoory  ha-  a  boen  promoted  by  progress  in  the  related 
sciences,  such  as  ocology  of  rolatcd  plants  and  insects  in 
antagonistic,  and  interlocking  microbial  environments.  How¬ 
ever,  sinco  roscarch  progress  is  slow  at  present,  this  re¬ 
search  ana  efficient  uso  of  farmland  are  required.  There¬ 
fore,  research  should  bo  extondod  to  pathological  analysis 
of  continuous  cultivation  daraago  as  well  as  direct  preven¬ 
tion  and  treatment.  Tho  ecological  aspects  of  disease  in- 
cluv  continuous  cultivation  damage,  environmental  pre- 
venoion  and  treatmont,  prevention  and  treatment  ohemioals, 
and  agricultural  implements  as  research  topics.  Subjects 
of  study  aro  as  follows: 

a.  Effect  of  spraying  permeable  chemicals  on 
ground  surface  on  roots  and  penetration  of  spore  budding  of 

root  pathogen; 

b.  Study  of  chemicals  against  infectious  dis¬ 
eases  transmitted  by  soil; 

c.  Research  on  environmental  prevention  and 
treatment  method  against  diseases  difficult  to  provent  and 
treat  (for  example,  root  rot  disease  of  wheat); 

d.  Research  on  chemical  prevention  and  treat¬ 
ment  against  stripe  spot  disease  of  wheat  varieties  and 
cultivation  of  wheat  varieties  with  disease  resistance; 

c.  Rosearch  on  provontion  and  treatment  of 
porcnnial-crop  disease  transmitted  by  soil,  and 

f.  Study  on  the  method  of  promoting  tbe  effec¬ 
tive  no ss  of  chi oropicrin. 


7.  Prevention,  Treatment,  and  Tracing  of  Disease 
Outbreak  duo  to  Variation  of  Cultivation  System  through  the 
Efficient  Use  of  Paddy  Fields 

Productivity  is  being  increased  through  the  effi¬ 
cient  u v.  of  paddy  fiolds  and  improvement  of  agricultural 
struciuro,  However,  this  efficient  use  of  paddy  fields 
causes  variation  in  disease  outbreaks.  Therefore, 

stu  .v  cf  tho  relationship  among  disease,  mechani¬ 
zation,  straight-row  sowing,  and  introduotion  of  fodder  crops  is 
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.  c.O.;  too-  other  hand,  labor-sa  vin^*  techniques  and  la- 
h»  prevention  and  treatment  mothods  are  required 

■  v-.u.jtj  of  i.. i^rution  of  farm  labor  to  urban  areas.  The 
ai  u nation  is  found  in  farm  fields.  In  other  words, 
A'.b.r-tuvir;;;  mass  production  cultivation  mothods  should  be 
■  ov.fi  oped  because  of  extensive  demand  foi’fodder  crops. 

.  ,-s.r ,  cisouso  prevention  and  treatment  methods  related 
tM  l.fuvV-saving  cultivation  mothods  have  not  boon  suffi- 
ci.-.iily  studied.  Tno  introduction  of  fodder  crops  into 
P-f.dy  field  and  orchard  leads  to  bacterial  areas  for  wln- 
.  .  rr.v;  latency  and  proliferation,  and  brings  about  various 
C  L.,vaswS  in  the  vicinity  of  paddy  rice  and  vegetable  plots. 
Vtv-i'cforc,  this  problem  should  be  solved  as  soon  as  possi¬ 
ble,  bubtocts  of  study  aro  as  follows: 

a.  Roscarch  on  variation  of  disease  outbreaks 
in  straight-row  sowing  cultivation  and  the  causes; 

b.  Roscarch  on  a  method  of  preventing  and 
trw.ftiiig  carly-stago  disease  in  straight-row  sowing  culti- 

Vu t  Lon ; 

c.  Research  on  wintering  proliferation  of  white 
1 :tf  withering  disease  of  rice  due  to  efficient  use  of  pad- 
ay  fields  and  tho  relationship  between  the  outbreak  and 
disappearance  of  stripe  withering  disease  and  crops  other 

than  riccj 

a.  Research  on  occurrence  and  disappearance  of 
disease  duo  to  change  in  cultivation  method,  shift- 
cu'tivation  period,  and  dry  straight-row  sowing 
field  after  wheat  harvest,  and  effective  nonmercury  chemi¬ 
cal  s ; 

c.  Research  on  dot  withering  disease  of  rice 
related  to  tassel  withering  and  upright  withering  diseases 
of  rice  cultivated  in  late  period  with  straight-row  sowing 
for  summer  harvest,  prevention,  and  treatment  of  these  dis- 

d  a  C  a  I 

f.  Research  on  fodder  crops  introduced  into 
p..bby  fields  ur.d  their  diseases. 


3.  basic  Roscarch 

To  establish  the  basis  of  disease  prevention  and 
t re..t'.:enc ,  it  is  important  to  classify  and  identify 
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}•>.:  -hogonic  causes.  Therefore,  the  following  studies  will 
bo  carried  out:  ident ification  and  classification  of  dis¬ 
ease  pathogen  for  various  crops,  trees,  and  stored  grains, 
uch  as  viral  disease,  bactoria  disease,  and  Cladothrix 
iseaso.  Moreover,  studies  of  the  mechanism  of  main  dis¬ 
ease  outbreak,  prevention  and  treatment  chemicals,  pharma¬ 
cology,  ecology ,  and  thorapy  will  be  conducted. 

It  has  boon  montionod  that  study  of  the  characteris¬ 
tics  of  virusos  and  infection  mechanisms  is  nocessary.  It 
is  also  necessary  to  conduct  systematic  and  fundamental 
research  to  detormin®  the  pathogenic  characteristics  of 
main  pathogens  which  occur  in  many  places,  and 
pathogen  strains  {system  and  groups  of  systems  classified 
according  to  different  pathogenic  characteristics  of  patho¬ 
gen,  such  as  typos  of  bactoria).  Moreover,  it  is  necessary 
to  analyze  tho  nature  of  diseaso  resistance  of  crops  to 
pathogons,  and  to  conduct  research  on  the  ecological  as¬ 
pects  and  tho  outbreak  mechanism  of  pathogens  related  to 
various  diseases  of  stored  grain  and  infectious  diseases 
transmitted  by  soil;  these  diseases  are  difficult  to  pre¬ 
vent  and  treat. 


II.  HARMFUL  INSECTS 

The  History  of  Test  and  Research 

i,  Discovery  of  The  Method  of  Extermination  by  Oil  (the 
pre-lbob  period) 

The  damage  of  farm  crops  by  harmful  insects  has  long 
u  .  ,n  i  a.  ~  in  a  bly  severe.  Since  the  first  recorded 

occc rror.ee  of  rice  insects  in  Harima  (present  Hyogo  Prefec¬ 
ture)  ,  and  seven  other  areas  of  Japan  in  697,  there  have  been 
:.u.i.;roas  instances  of  bad  crops  due  to  the  occurrence  of  a 
.1.  r  number  of  insects.  But  it  was  not  until  the  reign  of 
i.iuj  i  that  any  full  scale  investigation  or  test  was  conducted. 
’..  olden,  times  harmful  insects  were  regarded  as  the  punish- 
.........  r.i  irate  gods;  so,  to  counter  them,  prayers  were  offered 

ivj  ooothe  liic  gods,  or  they  were  merely  chased 

*.4 \j  i .  y  . 


However,  before  the  test  and  research  period  began,  a 
pen. nn:  named  Irie  Kichizaomon  in  Chikuzen  (present  Fukuoka 
Pro.  i,g  uro) ,  at  the  time  of  the  occurrence  of  a  great  number 
cl  nice  insects  in  1670,  discovered,  by  accidently  dropping 
vdv... ic  oil  on  rice  fields,  that  the  rice  insects  died, 
i. then  pouring  oil  on  rice  fields  has  been  used  when 
rim.  insects  appeared.  Thus  wo  can  trace  the  method  of  ex- 
•c  rrr.i nation  of  insects  by  oil  in  Japan.  This  is  a  noteworthy 
This  method  v.as  applied  also  to  rice  insects  in  1720 
a . . with  good  results.  Since  then  this  method  has 
i,  -v-.i  considerably  disseminated  and  much  improved. 

it  has  served  as  one  of  the  most  reliable  methods  of 
c.su'oi  .sail  the  end  of  the  Second  Y.’orld  V.’ar.  Needless  to 
;  a  at  the  time  when  this  oil  method  was  discovered,  even 

Ha  advanced  Western  European  countries  did  not  have  a  method 
te  control  harmful  insects  equivalent  to  this. 
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- .  Dove  1  option  l  o  i  Control  Techniques  During  the  Early 
n;;u  m iodic  Periods  oi  the  Me  i j  i  (1869-1905) 

B  •-!;  in  hi:.;;  in  the  Meiji  era  the  occurrence  oi  various 
hur.iV.Jui  insects,  including  rice  borers,  was  frequent.  Tho 
occu.'i'OKCv  oj  rice  borers  in  the  Kyushu  region  was  particu¬ 
larly  inter.se.  V.'ith  this  as  an  impetus,  research  in  this 
ti'eiu  progressed  rapidly.  The  investigation  an  test  on  the 
control  ol  three  brooded  rice  borers  by  a  farmer  named  Masuda 
Kotchira  oi  Fukuoka  Prefecture  attracted  wide  attention.  As 
a  result  oi  his  research  and  others,  the  control  by  the  light¬ 
ing  .".r.U  burning  of  rice  stubble  was  recommended.  The  latter 
i..oi..od  v.as  not  accepted  by  peasants,  however,  because  ft 
or. id  entail  heavy  labor.  Consequently,  in  1880  rice  borer 
br cueing  centers  were  established  at  18  places  in  three  coun- 
v'e.  oi  that  prefecture  and  efforts  were  made  to  make  the 
p_.\s. nits  utilize  this  method.  Following  this,  an  industry 
model  center  was  set  up  in  1S87  in  Fukuoka  Prefecture  lor  the 
Study  of  harmful  insects.  This  seems  to  be  the  lirst  test 
anc  research  agency  for  harmful  insects  in  Japan.  Through 
research  in  the  early  period  at  this  center,  the  catching  ol 
;  lot  ns  and  collection  oi  eggs  in  rice  seed  beds,  the  disposi¬ 
tion  oi  rice  stalks  in  the  wintering  period,  and  the  cutting 
of  discolored  blades  during  the  two  brood  period  were  recom¬ 
mended  ior  the  extermination  cf  two  brooded  rice  borers. 

In  1661  Sasaki  Tadajiro  opened  the  first  lecture  ser¬ 
ies  on  cntomoloy  at  Komaba  Agricultural  School.  A  similar 
effort  ..as  made  by  Maisumura  Matsutoshi  in  1895  at  Sapporo 
agricultural  School.  Thereafter  basic  research  in  this  field 
was  undertaken  at  colleges. 


3.  The  Establishment  of  Government  and  Public  Research 
Agencies  (1896-1926) 

Study  at  a  national  research  agency  was  begun  at  the 
Kyushu  Branch  oi  the  Agricultural  Experiment  Station  at  Kuma¬ 
moto  in  1896  by  Konuki  Shintaro.  Also  study  on  the  insects 
harmful  to  tea  plants  was  initiated  at  the  Tea  Experiment 
Station  established  as  Nishigahara  in  tho  same  year.  In  the 
following  year,  1897,  an  occurrence  oi  rice  insects  surpass¬ 
ing  that  of  1732  was  reported  and  this  made  people  realize 
again  the  importance  of  research  on  harmful  insects.  Thus, 
in  io9S  the  entomology  division  was  established  at  the  Agri¬ 
cultural  Experiment  Station,  and  the  number  of  researchers  at 
its  Kyushu  branch  was  increased.  Thus  the  occurrence  of  harm- 
m:l  insects  in  1897  resulted  in  tho  establishment  of  new  ag¬ 
ricultural  experiment  stations  in  prefectures  and  in  the 
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i  :  i. number  of  employees  chargee  with  the  study 
. :  u ;  n.:.cf;t!».  By  using  a  detection  lamp  device  lor  the 
.  ; : ..  invent  iy.a  t  ior.  o.  occurrence  of  harmful  insects, 

•  <.c,:urrc.ico  and  li.c  cycle,  including  rice  borers,  were 
1.  .  ;t  i tee  .  Vh  c  preliminary  investigation  resulted  in 
v.  -  i a  great  <;v.hi  of  data.  In  1017  Ishikawa  Ryu- 
i :  •  ;  roeuc^u  epoch  making  achievements  in  the  statistical 

;..u  of  .or  :i  ii.iuary  i.  t  igat  ion  of  occurrence  by  exam in - 

: ...  ti.i.  rci  a  1 1  onuh.ip  between  temperature  and  occurrence  of 
v,  .  ■>  ..ro..>vivd  i’.:cc  borers ,  between  temperature  and  time  of  moth 
:.y  >  cue,  ana  between  temperature  and  number  of  days  of 

»•>  V  C  .  4  1-1  J  /  w'*«  1«\J  0  • 

Ax  stated  earlier,  the  test  and  research  on  harmful 
in  in  Japan  was  initiated  with  the  basic  study  of  rice 

i;a.  .ota ,  reflecting  the  fact  that  Japanese  agriculture  was 
own  t  .,-et  on  the  rice  crop.  As  horticultural  crops  were  in- 
i  ■■wiica,  fro;.,  foreign  countries  in  large  quantities  late  in 
Heiji  era,  harmful  insects  were  also  imported  and  spread 
nursery  fruit  trues ,  in  addition  to  the  already  ex- 


I'or  the  study  of  insects  harmful  to  oranges,  the  Re- 
njarch  Center  for  Insects  Harmful  to  Oranges  was  established 
Uni  r  government  subsidy  in  Shizuoka  Prefecture.  There  a 
tuple,  a  unique  application  of  the  tumigation  with 
vrocyanic  acic  gas,  was  lormulated.  And  the  manufacturing 
c.f  .  :  chine  oil  cmuision  oy  the  condensing  method  was  invented. 
0-..  the  other  hand  during  the  period  from  the  late  Meiji  to 
the  T..  is  ho ,  such  noteworthy  studies  as  the  ecological  study 
o.  . ...ported  hamrful  insects,  the  introduction  of  betariya 
ladybird  against  the  iscriya  scale  insect,  and  of  sirubesutori 
koa-elii  against  tangerine  toge  Ronaj  irami  were  made.  On  in- 
p-..ctn  harmful  to  deciduous  fruit  trees,  the  research  c  enter 
on  pear  insects  in  Shizuoka  Prefecture  and  Mr.  Iiarukawa  of 
C.;ura  Agricultural  Research  Center,  made  still  another  valu¬ 
able  wtudy  on  pear  him.e  coding  insect  during  the  period  from 
tac  late  Meiji  to  the  late  Taislio. 

On  the  study  of  harmful  tea  insects,  which  is  closely 
r ted  -o  the  study  of  harmful  fruit  tree  insects,  as  was 
mo,  ti.c  study  of  the  ecology  of  eight  species  of  insects 
;  .  r.  i.l  to  tv. a  plants  ana  the  methods  for  their  control,  in- 
:.;  ,.:vg  kina  yokobai  were  undertaken  at  the  Tea  Experi- 

bin  tier,  oi  the  Agricultural  Bureau  established  at  Nishi- 
ra  in  load .  These  studies  were  succeeded  by  the  Tea  Di- 
>n  of  the  Shizuoka  Proiectural  Agricultural  Experl,  ^nt 
established-  in  ldOS,  and  then 

c  the  Tea  Experiment  Station  of  the  Ministry  of  Agriculture 
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.milis-icv.  in  1910.  At  the  Tea  Experiment  Station  the  life 
eo,  habits,  control  oi'  insects  harmful  to  tea  plants  were 
died.  Those  studies,  however,  were  regrettably  interrup- 
uuc  to  the  administrative  curtailment  oi  1023. 


The  damage  by  insects  to  stored  rood  in  addition  to 
to  cultivated  crops  cannot  be  ignored.  The  study  on  the 
method  of  storing  loom  vats  begun  at  the  Agricultural  Experi¬ 
ment  Station  in  connection  with  the  question  of  adjusting 
rice  prices  in  1917.  Also,  the  study  of  harmful  insects  on 
stored  »ooe  was  begun  with  the  establishment  of  the  division 
oi  harmtul  food  insects  at  the  Plant  Disease  Prevention  Cen¬ 
ter,  but  this  division  was  abolished  in  1924.  Since  1925 
the  study  of  harmful  food  insects  has  been  carried  out  by  the 
Food  Research  Center. 


During  this  period  the  World  of  Insects  (1897)  and 
Journal  of  Blight  and  Insects  TT9T4;  were  published.  These 
journals  have  liacT  tremendous'  impact  on  applied  entomology 
and  the  techniques  for  prevention  and  extermination. 


4.  From  the  Early  Showa  Period  to  the  End  of  the  Second 
World  War  (1926-1945) 

The  research  on  insects  harmful  to  rice  was  rapidly 
intensified  in  the  Showa  period.  Full  scale  research  was 
undertaken  on  two  brooded  rice  borers  at  the  national  Agri¬ 
cultural  Experiment  Stations.  The  Ministry  of  Agriculture 
and  Forestry  entrusted  colleges  and  prefectural  agricultural 
experiment  stations  with  largo  scale  testings.  Many  of  these 
tests  were  continued  upto  1940,  fulfilling  expectations.  The 
study  and  application  test  of  phototaxis  tha ,  wr-s  entrusted 
to  Tokyo  University  and  Ehime  Prefectural  Agricultural  Experi¬ 
ment  Station  was  continued  until  1947.  As  a  result  of 
the,.':  ,  Tokyo  University  attained  such  achievements  as  the 
finding  of  effective  wavo  lengths  for  inviting  and  killing 
two  brooded  rice  borers,  and  the  relationship  between  the 
nature  of  the  light  source  and  phototaxis,  both  oi  which  sur¬ 
passed  the  academic  level  oi  foreign  countries.  In  the  test 
of  trap  lights,  which  was  undertaken  at  the  Ehime  Prefectural 
Agricultural  Experiment  Station,  it  was  discovered  that  the 
damage  by  two  brooded  rice  borers  could  bo  halved 

by  lighting  blue  fluorescent  lamps  in  rice  fields.  Tests 
on  rice  insects  were  undertaken  under  the  direction  of  the 
Ministry  oi  Agriculture  and  Forestry  at  the  Oita  Prefectural 
Agriculture  Experiment  Station  in  1928,  and  at  the  Department 
of  Agriculture,  Kyushu  Imperial  University  in  1929.  Through 


i.  v.»v  ii.o  cycle  process  of  five  species  of  rice 

y-c.-ioc.;;  o*  various  forms  oi  growth,  copulation 
.  v..  .hi;:,  i .  ;  iiic  growth  aiui  cycles  at  the  experimental 

■  ■ :  i  by  Liu’  preliminary  investigation  lamp  were  clari- 
.  uv  it;,..:  v-..v4  test  o‘i  agromyza  oryzae  Munakata  was 

.  u.  j  Iff:  .  i:.  Pro :  oc t ure .  The  test  on  rice  Karabae 

•;.c:  :.-i  :r.:J  at  the  Ou  Lxporiment  Site  of  the  Agri- 

......  :,..f.-.ri:.;cju  ...  t  tor. .  Noteworthy  achievements  on  the 

.-t v4.ee  oi  rice  to  this  species  were  produced. 

b t nd i us  ui  insects  harmful  to  rice  crops  were  carried 
in  r.v  lie  Ids  in  the  Shown  period.  Ilesults  wore  gained 
\  nrioi:s  means  of  control  wore  achieved.  In  1940,  when 
i..:cu,i\ncc  of  rice  insects  iT.atching  that  of  1897  was  re¬ 
in  ’..’estern  Japan,  all  available  means  of  control  were 
.no,  w,  great  damage  resulted.  Consequently  ,  the 
:  j.  niirn  was  that  the  extermination  of  harmful  insects 

d  oc  achieved  best  L>y  earlier  detection  and  prevention. 

i ho  tush  of  forecasting  the  occurrence  of  disease  and 
itil  insects  was  undertaken  with  cooperation  between  na- 
and  prefect ural  governments.  The  basic  research  which 
d  lorm  the  supporting  pillar  for  this  task  and  its  applied 
...oh  vus  about  to  be  fully  launched,  but  was  hampered  by 
outbreak  of  the  war.  without  proper  progress  it  was  carried 
until  the  end  of  the  war. 

Tests  and  research  on  insects  harmful  to  rice  that 
developed  in  many  fields  as  test  projects  of  the  Minis- 
of  Agriculture  and  Forestry  in  the  early  Sliowa  period  are 
iy  evaluated  as  forming  the  base  for  the  post-war  detec- 
ar.ci/or  prevention  and  extermination  methods.  On  the 
r  end,  the  need  to  establish  proper  means  for 

cation  and  extermination  of  insects  harmful  to  dry  field 
was  felt  during  the  war  because  of  the  urgent  need  for 
_;.suci  food  production.  Up  to  that  time  only  research  on 
mum  harmful  insects  had  been  carried  out. 

Of  the  insects  harmful  to  deciduous  fruit  trees,  the 
•eduction  of  natural  enemies  of  apple  watamushi  on  apple 
.  and  the  study  of  the  utilization  of  immunized  grape 
•oh: sera  were  carried  out  effectively.  Considerable 

ev utv  hue  been  made  in  the  study  of  the  peach  codling 
in  the  1985-1945  decade,  priority  was  placed  on  the 
i'i  :  .-.sects  harmful  to  main  lood  crops,  due  to  the  prog- 
o.  the  war .  and  research  on  harmful  insects  on  fruit 

h.h.i'r  upted .  Nevertheless,  some  techniques  for  pre- 
.  . on  and  extermination  were  found  through  the  efforts  of 
to  c.n  «.  ivutors  . 
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foregoing ,  the  cnr. sidcrablc  damage 
o.s  by  harmful  insects  cannot  be  ig- 
01  the  insects  h;: I'i-ij  ui  to  rort\,t  trees,  the  damage  by 
y  trees  end ci*  intensive  agricultural  cul- 
.  Thus  priority  v:as  given  to  preventive 
ests.  During  this  period  the  investigation 
cts  that  appear  following  the  damage  by 
pine  caterpillar  were  made.  The  basic  rc- 
eut  nui  and  extermination,  and  the  research 
on  rational  methods ol  prevention  and  extermination  wasn’t 
ujUicrtalccn  until  the  end  of  the  war. 


5.  The  Post-war  Period  (since  1946) 

As  was  already  mentioned,  research  on  harmful  insects 
was  of  necessity,  slackened  due  to  the  outbreak  of  the  Second 
World  War.  For  a  while  immediately  alter  the  war,  research 
in  this  field  was  stymied  due  to  the  confusion  following  the 
defeat.  Cut  beginning  in  1946  and  1947,  research  on  the  pre¬ 
vention  and  extermination  of  harmful  insects  made  great  prog- 
ipvsH  thanks  to  the  gradual  ordering  of  the  research  facili¬ 
ties  nt  various  research  agencies  and  to  the  introduction  of 
organic  synthetic  insecticides  from  overseas.  Especially  on 
tne  research  on  insects  harmful  to  rice,  as  is  well  known, 
reform  was  brought  about  by  the  progress  made  in  research  on 
the  detection  of  the  occurrence  of  harmful  insects  and  the 
establishment  of  application  methods  of  new  insecticides. 

Even  though  remarkable  progress  was  made  in  the  post¬ 
war  period  on  the  research  into  the  prevention  and  extermina¬ 
tion  of  harmful  insects,  new  problems  have  come  up  as  will 
be  stated  later.  Moreover,  there  are  untouched  areas  of  re¬ 
search  on  harmful  insects,  namely:  dry  field  insects,  includ¬ 
ing  these  on  animal  fodder  crops,  horticultural  crops,  and 
timber.  Therefore,  a  further  intensification  in  the  research 
system  is  required. 

6.  A  History  of  The  Research  on  Harmful  Nematodes 


The 


organized  basic  research  on  harmful  nematodes  para¬ 
sitic  on  plants  in  Japan  was  initiated  by  the  Zoological  sec- 
(Proiossor  Kaburagi  Edao)  of  the  Department  of  Agricul- 
,  Tokyo  University,  in  the  early  part  of  the  Showa  (1928- 
Dy  that  time,  the  test  system  and  research  on  nema- 
*s s  well  established  in  England,  Holland,  and  Germany. 
United  States  energetic  research  had  been  conducted 
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bi.ai._i  hue  developed  uniquely  since  the  latter 
Vii  i  js*k»  • 


In  ji-'oo,  in  the  post-war  period,  a  disease  that  caused 
-.irons:  d  spots  on  the  potatoes  produced  in  Nagasaki 

occurred.  From  the  tissue  oi  these  diseased  spots, 

.  oi  Prs  tv  1  enchus  spp.  ,  which  is  the  pathogen,  was 

e-  fir.  .od .  As  a  result  oi  this,  a  test  site  was  designated 
-  -i.e  study  oi  the  prevention  and  extermination  oi  potato 

. .  and  diseases.  It  was  established  in  195?  in  Nagasaki 

.V •  v.c l ure  lor  the  main  purpose  of  working  on  nematode  preven- 
lj.  ).,  and  extermination  methods.  This  served  as  an  impetus 
i..  v  irac  ting  general  attention  to  nematodes.  Thereafter,  a 
v.i.:"C  for  the  development  of  dry  field  crops  was  fermented 
i..  -.nr  ajricultura  1  policy,  and  research  on  nematodes  suddenly 
r.  reived  the  (•.’ton  light.  Thus,  the  Ministry  of  Agriculture 
;  Forestry  established  the  nematology  research  section  at 
iv.o  Agricultural  Technology  Research  Center  in  1958  and  under¬ 
toe.'.  basic  tests  ar.d  research  on  the  classification  and  con¬ 
trol  of  harmful  nematodes.  The  Ministry  also,  in  1959,  began 
thu  diagnosis  of  soil  nematodes  in  dry  field  crops  and  a 
•pilot  teat  for  prevention  and  extermination;  since  then 

it  .--as  promoted  this  test  on  a  nation-wide  scale.  With  the 
rvc  at  progress  in  the  development  of  fruit  trees  and  the 
policy  ior  the  development  of  livestock,  the  investigation 
oi  nr ml ui  nematodes  in  forest  trees  and  in  pastures  (fodder 
crops)  lias  been  carried  out.  Thus,  the  need  for  the  preven- 
t  ior.  and  extermination  of  nematodes  has  become  clear,  and 
them  has  been  intensified  nematological  research. 


A.  The  Results  of  Test  and  Research 

i.  The  Dc_.cc ti on  of  Harmful  Insects 

In  the  detection  of  the  first  appearance  of  the  moths 
o.  vV.o  brooded  rice  borers,  the  existence  oi  a  high  negative 
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cv  *.-.v  ion  be  tv. <co :i  the  temperature  during  the  ".arch-June 
:  v  v  v iKi  iiu:  time  o i  spi'icaraacc,  based  on  the  data  for  in- 

>. i  i.'.r. t  ioii  of  1  l net  ua  t  ions  oi  noth  appearances,  was  recognized 
-.a  many  nr*,  ns.  The  combination  oi  the  detection  formula  by 
the  recurrent  equation  between  temperature  and  the  time  oi 
nuili  a  open  ranee*  was  formulated  by  several  researchers  in 
:;ou  t  lb-JR.  Rut  in  recent  years,  the  occurrence  oi  this  spe- 
r.u,  has  undergone'  remarkable  lluctuation  due  to  the  dissem¬ 
ination  oi  early  planting  or  early  cultivation.  Thcrciove, 
m: t  -c t ion  method  to  respond  to  such  a  situation  was  re¬ 
quired.  Consequently,  the  method  oi  estimating  the  time  of 
mo :  I>  appearance'  by  heating  wintering  larvae  to  25°C  in  March 
,'.m  then  by  investigating  their  maturity  by  the  measurement 
o*  the  period  before  pupation,  that  is,  experimental  detec¬ 
tion  by  this  "heat  adding  method",  was  established  by  the 
Agricultural  Technology  Research  Center  and  the  Suitama  Pre- 
fectural  Agricultural  Experiment  Station. 

The  method  of  detection  of  the  second  appearance  of 
tv  o  brooded  rice  borers,  moths, the  pupation  rate  method  oi 
do  ice  ting  peak  moth  appearance  by  finding  50%  pupated  days  by 
investigating  growth  oi  larvae  in  withered  stalks  in  the  lat¬ 
ter  part  oi  the  first  generation  larvae  period,  and  the  "cyte- 
metiiod"  lor  estimating  the  days  of  emergence  by  measuring 
spermatocyte  diameter  after  placing  the  male  testis  of  first 
generation  larva  of  4-5  instars,  were  established  by  coopera¬ 
tion  between  the  Agricultural  Technology  Research  Center  and 
the  baitama  Prefcctural  Agricultural  Experiment  Station.  The 
method  of  detecting  the  first  occurrence  ol  two  brooded  rice 
covers;  an  experimental  method  for  finding  the  volume  of  the 
first  moth  appearance  after  determining  the  death  rate  due 
to  parasitic  bacteria  and  parasitic  bees  and  due  to  physio¬ 
logical  weakness  by  applying  heat  to  larvae  of  the  wintering 
generation  and  then  taking  this  death  rate  into  consideration 
when  figuring  the  volure  of  second  generation  occurrence  in 
the  preceding  year,  has  been  proposed. 

The  method  of  detecting  the  appearance  of  two  brooded 
nee  borer  moths  for  the  second  time;  the  method  of  estimat¬ 
ing  the  volume  of  second  generation  occurrence  on  the  basis 
o;  conditions  of  first  generation  larvae  through  the  periodic 
investigation  of  broken  up  rice  stalks  has  been  proposed. 

ho  adequate  method  for  detection  of  the  occurrence  of 
c.cacula  sexr.otata,  or  yokobai  has  been  established,  duo  to 
V.Vo'% n'n'd dq cat b  b a s i c  research  on  their  physiology  and  ecology, 
frequency  of  occurrence,  and  inadequate  understanding  of  their 
outdoor  ecology.  In  recent  years,  however,  the  method  of 
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i  similar  vicn,  » he  growth  1'rocchs  of  Ictus 
ana  ti'.o  \.  iiii'  *r  i  r.  g  o;  S<»gai  a  J  urc  i  i  era  Horvath  and 
■ . .  i  -  tugei.a  ls  t  a  i  have  bet/n  jiivTTuiT  ri”"c"fa  r  t  f icti .  .Also, 
i  .cf..  cion  meshed,  i  both  the  experimental  site  and 
■,,ir,  s./cci«.l Jy  devised  and  tested  collec- 

Swick  trap  has  bcca  established.  Thus,  achievements 

indicate  a  bright  future  in  this  iielu. 


Crop  Cultivation  Systems  and  the  Occurrence  of  Harm¬ 
ful  insects 


In  the  customary  cultivation  of  rice  in  warm  regions, 
limited  nursery  bed  urea  exists  lor  wintering  of  barm- 
suet.--..  Hut  when  early  cultivation  is  introduced,  the 
_;.cc  oj.  harmful  insects  is  generally  increased  by  nor- 
r.  y  planting  cultivation. 


In  the  case  oi  the  early  cultivation  oi  wet  rice,  it 
u  discovered  that  two  brooded  rice  borers  and  tsuinaguro 
.  show  n  r etna r. Table  occurrence,  while  Sogula  f uriciera 
, .  fiii.otobi  unkuh,  nilaparvata  lugens  bTaT^  npiacanihus 
•  cii:;  Ian scViuls’ky  ,  nee  aomushi  (sic)",  nee  tsutomushl 
d;“or\7.r>c  Munakata ,  rice  karabac,  Lagvnotonus  assimaians 
",  innc’k  rice  scale'  insect,  Icptoeonia  vancornisTTaTb- 
nnd  plant  lice  show  a  consTucrable  occurrence,  and 
tree  brooded  nee  borer  and  Sosaraia  inferens  Walker  oc- 
Jt.liy. 

In  the  case  of  normal  wet  rice  cultivation  in  regions 
.urly  cult i vat  ion  has  been  introduced,  the  first  genera- 
,o  brooded  nee  borers  show  remarkable  multiplication 
:ios,  with  early  wet  rice  i  iclas  as  Lite  most  suitable 
: or  growth.  Because  oi  this,  an  increase  in  the  dam- 
t he  second  generation  results.  Art  increase  in  the 
titering  of  stalks,  due  to  damage  caused  by  second  gen- 
t .  rnrec  brooded  rice  borers  frequently  occurs  in  early 
a  a.  r.in  clour:  with,  occurrence  of  white  heads  due  to 
by  t  i-.c  third  generation  have  been  found  to  be  notable 
j .  if.  some  areas  it  has  been  noted  that  there  is  a 
cy  for  increased  occurrence  of  Minami  Ao  Kamemushi 
d  not  shown  un  much  due  to  the  lack  of  fodder  crops 
i  .  for  the  second  generation.  Under  these  circumstan- 
ariy  vet  rice  fields  became  breeding  grounds  for  the 
gene-rat  ion . 
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k.  The  Ecology  of  Bo;anica  1  Virus  Carrying  Insects 

]  L  has  been  iouuci  that  the  Cicadella  forruginca  Fabri- 
<  which  curries  the  withering  disease  and  vcTTovv- vTTt hering 
•:i;  .'..a. ;,o  oi  rice  plants,  awakens  from  hibernation  in  February, 
becomes  adult  in  March,  and  goes  through  live  generations  a 
yi.'.r  in  Moslem  Japan.  The  number  of  days  of  growth  of  the 
.Larvae  oi  this  species,  containing  this  rice  virus  pathogen, 
is  delayed  by  about  a  day,  as  compared  with  a  healthy  one. 

The  ji.Lo  oi  such  an  adult  is  short  and  the  number  oi  its  ovi¬ 
posit  ions  is  UCG  less  than  a  healthy  insect.  In  a  group  with 
a  high  ri'  e  virus  pathogen  rate,  the  time  from  hatching  to 
the  time  wnen  it  acquires  the  capacity  to  infect  rice  is 
short  and  the  death  rate  of  larvae  is  high. 

it  has  been  found,  on  the  ecology  of  Formosa  Cicadella 
■:  ..•  •nginoa  Fnbricus,  that  the  number  of  days  until  ad u ft  is 

’alia  that  before  oviposition  is  6-9  days;  this  Is  not  much 
d.  'iui’cnt  than  Cicadella  ferruginea  Fabricus,  except  that 
tlu.  period  of  o’ylposfTfon  is  sliglrtly  longer. 

Tii.,  minimum  •temperature  for  its  growth  is  14.7°C, 

somewhat  higher  than  the  13°C  for  Cicadella  ferruginea  Fabri- 

C  Uvi  , 


The  Agricultural  Technology  Research  Center  and  the 
Shikoku  Agricultural  Experiment  Station  have  clarified  that 
Taiwan  Cicadella  lorruginea  Fabri cus awakens  from  hibernation 
in  late  Be  c  c  m b e r  ,  and  emerges  earlier  than  Cicadella  fc-rrugi- 
nm  Fabncus  in  the  spring.  After  emerging  it  moves  to 
Grn:  .incae  grasses  and  the  early  planting  nursery  beds  t r  xnul- 
tTp.'yT  in  the  period  from  mid-June  to  late  August,  groups 
of  individual  insects  that  float  in  the  air  appear.  The  peak 
period  of  the  flight  of  the  second  generation  adults  to  the 
a .  .  rice  fields  differs  according  to  planting  time  and  takes 
place  during  the  period  when  the  nitrogen  content  in  the  rice 
plant  is  highest  just  before  the  peak  stooling  period. 


•I  .  Insects  Harmful  to  Meadow  Grasses  and  Fodder  Crops 

There  are  about  200  species  of  insects  and  over  20 
cl  hcr.&todes  harmful  to  meadow  grasses.  It  has  been 
j OvUid  that  among  these,  Hasumon  yoto ,  sesamia  inferens  walker, 
C iron:. a:  uni pu.net a  Haworth,  Barathra  bra~s~sicac  Linne,  Kofusa- 
V;" .V. .  i'-.oT ii  s~an<j— ye  1  low  s  1  ugs  are  important  ones  . 
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i .  d i  i  !>•.;  t  ion  ol  Insect-proof  Varieties 

‘  IV  J  U  **  1  Vv.l  t  S 


..uj-ir.  ;;•>  S  ;»o  Aichi  Asaki  are  subject  to  the  ovipo- 
<»:  ./roou-d  j'iee  borers,  but  the  decrease  in  yield 

i  tiiv-  .soots  i,-.  markedly  small.  (Tokai  and  Kinki  ,Agri- 
i i  .l.iiiv'isjnt  Stations.) 


>1 

e 


Or.  the  resistance  of  rice  plants  to  two  brooded  rice 
1  l  i!(is  b<_ vjr  observed  that  the  damage  to  wet  rice 
i  r.  the  Ehuraku  vet  rice  region  is  intense.  Yamanashi 
ity  has  noted,  hov  ever ,  that  the  quantity  of  effective 
acid  contained  in  the  v.et  lie-id  soil  and  the  irriga¬ 
tor  of  this  area  is  smal  i  and  the  quantity  of  silicic 
.dvihitd  in  rice  plants  raised  in  this  area  is  also 

,vU£  1*  vi&e  clarilied  that  when  silicic  acid 
lev.  to  such  soil,  the  damage  caused  by  this  species 

w  w  xy  (jt-crc'wSOci , 


.colb  on  Inoua r^oc 


ku:o  undertaken  early  at  the  Ou 


teat  site  of  the  Agricultural  Experiment  Station.  As 
nit  many  insect-proof  strains  ’were  detected, 

t  was  recognized  that  in  the  strongly  insect-proof 
•  t  he  death  rate  of  larvae  was  high.  Since  then,  the 
tion  of  many  new  insect-proof  strains  have  been  made 
j  \ 1 z\ i i u  icsi  site  (designated  test)  of  the  Shimane  Pre- 
ral  Agricultural  Experiment  Station,  Tohoku  Agricultural 
Station,  liokuriku  Agricultural  Experiment  Station, 
hug oku  Agricultural  Experiment  Station.  Thus,  the 
.  method  of  testing  insect -proof  strains  that  suit  each 
h;.s  been  established.  Moreover,  the  heredity  pattern 
socf-orcoiness  has  ceen  clarified. 


(2)  Chestnuts 


ftsts  made  at  the  Okayama  Agricultural 
_,.u.nt  Station  and  other  experiment  agencies 
found  that  Xuri  tamabachi  cannot  complete  its  growth  in 
cttsuiui  strains  as  Ginyose,  Kishine,  and  Otsuso,  There- 
these  strains  have  been  confirmed  as  absolutely  insect- 


id)  Soy-beans 

gests  made  at  the  Hokkaido  Agricultural 
.-..a  Station  and  Hokkaido  University  found 

i..u  ovipositing  of  grapholitha  give  in  i  vorel  la  is  not 


! 


r 


i 

j 
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\ 
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>■  '«b’  e  m  soybean  strains  having  extremely  few  hairs  on 

:"-v.  ■  in  those  with  extremely  short  hairs. 


6.  The  Li i  i  1  i:ia  l  ion  of  lateral  Enemies 

The  utilization  of  rubiakayndori  kobachi  against  ru- 
iJiJ :,neshi  oil  citrus  trees- nas  tJeen  proven  successfully  aTter 
recent  exper liucnta fclon  by  Professor  Yasumatsu  Kyozo.  The  use 
oi  this  bee  has  also  been  successful  jn  the  release  test 
ng.J.nst  scale  insects  on  tea  plants  ..t  the  Test  Experiment 
Station.  Also  the  utilization  of  traditional  parasitic  bees 
against  kuri  lumabachi.  and  the  release  of  sugitama  yadorihi 
k^b.-eh  1  have  been  successfully  carried  out. 


7.  The  Effective  Application  of  Insecticides 

In  the  effectiveness  and  economy  of  insecticides 
a^r.mst  harmful  insects,  the  spraying  of  liquid  insecticides 
x:;  sometimes  advantageous.  Recently,  the  effective  spraying 
of  liquid  insecticides  has  been  tested.  Also,  the  prevention 
and  extermination  of  above  ground  harmful  insects  by  the 
concurrent  application  of  insecticides  and  fertilizers  or 
herbicides  has  been  examined.  This  method  not  only  is  Labor- 
saving  but  also  makes  it  possible  to  eliminate  the  unfavorable 
aspect  ol  insecticide  spraying,  exterminating  na¬ 

tural  enemies.  Thus,  this  method  merits  attention. 

The  Kyushu  Agricultural  Experiment  Station  has,  since 
ibid,  continuously  tested  the  prevention  and  extermination 
oi  insects  harmful  to  the  above  ground  portions  of  crops  by 
applying  insecticides  to  the  soil.  The  Chug ok u  Agricultural 
Experiment  Station  has,  since  1956,  continuously  experiment 
viiA  several  varieties  of  insecticides.  It  has  been  found 
that  when  about  three  times  as  much  BHC  as  is  applied  on  the 
surface  is  mixed  into  the  ground  during  alternate  ploughing, 
tv.'w  brooded  rice  borers  that  encroach  on  early  rice  can  be 
killed;  and  ,hat  when  denapon  is  added  to  the  BHC  application, 
tv...  brooded  rice  borers,  as  well  as  cicadella  ferruginea 
i'uorices  are  exterminated  effectively^  and  the  rice  viruses 
carried  by  encode  11a  ferruginea  Barbricus  can  be  prevented, 
kroppi Bli’C  grams  on  the  surface  of  the  soil  several  days 
after  transplant ing  or  manual  scattering  of  finely  granu- 
m.eci  BHC  on  the  surface  of  the  water,  have  .  become  prac- 
i real.  These  methods  have  been  established  through 

i’.j  cooperation  of  the  national  or  prefectural  agricultural 
experiment  stations  and  farm  chemical  companies.  They  are 
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.  i.i  l :  . i  L  they  retire  .  smaller  quantity  of  chem- 


u .  The  Vi’iivff' 1 1  o.;  m.d  Extermination  of  Main  Harmful 
Tiotclo  by  Ia,;cc  ^icices 

( t)  insects  harmful  to  rice  plants 

Since  ISM?  the  cl'icct ivoness  oi  DUC  against  two  brooded 
o  iK'Lj'o  has  boon  coni iracd  by  the  agricultural  experiment 
:.,t.. ;  .ons  nc  Shizuoka.  anti  Kaguwa  prefectures  and  in  the  Tokai 

u.io  Shikoku  areas.  Thereafter  the  forms  of  spraying, 
tty ,  timing,  anci  method  of  spraying  were  tested,  and  the 
;  -t  method  for  its  use  was  established  in  about  1950.  At  the 
time  as  the  great  occurrence  of  these  insect.-,  in  1951, 

.  sample  of  parathion  emulsion  (Folidol  K  605)  was  im- 

.  .  d  nee,  soon  alter,  it  was  tested  at  the  Shikoku  Agricul¬ 
ture  M.-cporisaent  Station.  It  tv  as  confirmed  that  by  spraying 
n  o.i  rice  staiks  and  biaees  the  larvae  in  the  stalk  were 
mil  »;:i  oiviina ted.  Thereafter  the  method  for  its  use  was  es- 
tab.ishcd  and  the  early  growing  of  wet  field  rice  was  further 
.no. i  iitt. ted.  It  was  found  that  EPN  was  almost  ns  effective 
yarn  Lhion  and  such  low-poison  organic  phosphorous  compounds 
as  b.'.uit  and  smith ion  were  almost  equally  eifective. 

Hog  inning  in  about  194S  the  effectiveness  of  DDT  and 
.  '  .I  ;  s.  1’iirco  brooded  rice  borers  was  tested.  In  1950 
t  kocul  Proiccturai  Agricultural  Experiment  Station  rccog- 
r.ir.cd  «.;io  practical  use  of  1%  BHC  powder  spraying  against 
i.-.o  .oroackmont  oi  third  generation  larvae.  In  1951  its 
.r.  ..  ...o  l  i  voncss  against  second  generation  larvae  was  confirmed 
ay  . .:c  Shikoku  Agricultural  Experiment  Station  and  the  Kagawa 
Agr:- cultural  Experiment  Station.  In  1951,  at  the  Asaki  test 
.-.it.-  of  the  V.nkayama  Agricultural  Experiment  Station,  it  was 
1  ou.ui  that  the  spraying  of  parathion  is  effective  also 
y yreveutir.r  the  occurrence  of  white  heads.  It  was  also 
discovered  there  that  the  spraying  of  DDT  during  the  hatch- 
i..g  first  generation  larvae  is  effective  in  _  preventing 
he  encroachment  of  larvae  already  hatched,  f n  this  vir.y 
,.'c  rre-i.ee  of  ihis  species  can  be  markedly  suppressed  there- 
iter.  Thus,  this  method  has  been  widely  practiced  in  areas 
where  three  brooded  rice  borers  occur,  in  Wakayama  Pre- 
- i.Ccure  and  elsewhere. 

DDT,  DHC ,  NAC ,  malathon  and  parathion  have  been  used 
.  .  ret  entive  and  exterminative  agents  against  rice  insects, 

..11  but  llkC  against  cicadolla  ierruginea  Fa  brie  us. 
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In  ib-’.9  it  v.ul  discovered  that  inekuro  knmemushi  can 
a'*.. in;; Loci  by  sprayms  3r,o  BilC  powder  during  the  early 
or  loci,  and  l;..-,ynot  omes  assimuians  Distant  and  lepto- 
var  icon;;  i iT'ACiirTci. u  can  bo  exterminated  by  BHC 
In  Ibb-Ttiic  agricultural  experiment  stations  at 
a.  l'ukui,  Kochi  and  Kyushu,  coniirmed  the  efiective- 
parathion  against  the  wintering  larvae  and  larvae  of 
".stars  of  bind:  rice  scale  insects  which  are  strongly 
nt  to  BilC .  Kocontly,  it  has  been  found  that  both 
nci  para th ion  caii  hill  black  rice  scale  insects  and 
scale  insects. 


The  practical  effectiveness  of  KPN  and  derudorin 
aga in st  inekarabnu  was  confirmed  in  1948  and  1949.  Thus  a 
now  hope  was  seen  in  the  prevention  and  extermination  of  this 
species  which  had  hitherto  been  regarded  as  extremely  dif¬ 
fer.  Li.  Moreover,  in  recent  years  such  low-poison  chemicals 
s  clLiii.-tot,  posutan  and  bidit  have  become  available  for  the 
prc:u....u;i  and  extermination  of  this  insect. 

The  effectiveness  of  B1IC  and  parathion  against  ineha 
moguribae  ana  inchimeha  raoguribae  has  been  confirmed. 

(2)  insects  Harmful  to  Barley,  Wheat  and  other  Cereals 

The  effectiveness  of  arudorin  and  butakuroru  for  the 
prevention  and  extermination  of  wireworms  has  been  confirmed. 

The  effectiveness  and  use  of  DDT  and  BHC  against  t ip- 
yU.  aino  Alexander  were  tested  in  1949  at  the  agricultural 
experiment  stations  at  Kanto-Tozan,  Shimane,  Tottori,  Yama- 
guchi,  and  Toyama.  As  a  result  it  was  found  that 

_L  was  best  to  sow  seeds  with  DDT  applied  to  them.  Later, 
it  was  also  found  effective  to  spray  parathion  after  the  oc¬ 
currence  of  uiis  insect. 

ft  was  found  that  the  spraying  of  DDT,  BHC,  and  para- 
t hi on  two  or  three  times  during  and  alter  the  peak  period 
oi  ovipositing  was  effective  against  pyrausta  nubilalis  Hueb- 

r.ur  . 

The  effectiveness  of  parathion  against  daizusaya  tama- 
i/.o  was  recognized,  and  this  was  the  first  ray  of  hope  in 
the  prevention  and  extermination  of  this  species.  It  has 
been  recently  found  that  bidit  is  particularly  effective 
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v..*  .  i  Lvv...c:j:s  •>.  MIC  and  pa x'n  i h i. on  against  shiro 
;  .  !•;.  tuoi.;:;  .:;ia  the-  special  effectiveness  of  end  or  in 
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(•1)  ir.iiocvjs  I.'ar:.:;  ui  to  Oilier  Vegetables 

i.:e  Tokyo  MeU'opo.!  n  r.r.  Agri eu  ■  ttira  1  Experiment  Station 
ovet!  the  effectiveness  oi  DDT  ior  the*  prevention  and 
inn  t  lor.  of  ocbia  ur.cki  i  is  Fabricics,  which  is  harmful 
core  i/i  the  one;  o*  garden  radish  or.ci  Chinese  cabbage. 

< ;  ;;a  j.a  tlion  are  ci lee tivo  tor  the  extermination  of  the 
which  frequently  occur:}  on  the  genus  of  grapes .  It  has 
onnd  that  for  the  extermination  of  aulnconhora  i'ermor- 
h.m.-. ful  to  Melons  and  cucumbers,  the  spraying  arid 
ling  oi  dcruoorm  and  arudoria  against  the  wintering 
c -..rg round  larvae  are  effective.  DDT  is  quite  effective 
t  oiy 1 lot  re ta  striolata  Fabvicius,  when  it  is  sprinkled 
JaTisTor.  or  powder  is  sprayed  after  germination.  A- 
iiighlwaikers  ana  green  caterpillars,  the  spraying  of 
ndorir. ,  and  diptorex  emulsion  during  the  larva  stage 

::ci  1  VO  . 


e-icctivc  against  daizu  kukimogur i 
tested  at  the  Kagoshima  Agricul- 


( o )  Insects  Ilarmiul  to  Tea  Plants 


o\ 


Dor  the  prevention  and  extermination  of  kanzawa  ha  dani 
plants,  lime  sulphur  compound  has  long  been  useaj  but 
ton  has  replaced  it.  The  effectiveness  of  DDVP,  EPN , 
ciihion  against  adoxophyes  privatana  Walker  and  calop- 
;i :  ■  i  vor  a  V.'  a  Is  in  ghant  has  been  proved."  At  present  UBW 
a  r  e”  used . 


(o)  Insects  harmful  to  Fruit  Trees 


in 


V  <  1  V_I  v  I 


ir.o  prevention  and  extermination  of  insects  harmful 
trees,  the  spraying  of  lime  sulphur  with  sulphuric 
is  effective  in  the  prevention  of  the  occurrence 
vac  oi  pror.taspis  yanonenis  Kuwana .  It  has  been 

-graying  pa  rath  ion ,  EPN ,  dimetoet ,  pestan 

Ve*  against  pror.taspis  yanonenis  Kuwana  and  ceroplas- 


.  h.  ^  ii  v'  •  i  o  *  s  V/OirtStOCi\  » 


The  spraying  of  DLiT  is  effective  against  the  encroach- 
\  of  codi  1;;;;  noth  to  harmful  deciduous  trees,  in  places 

v.h^.e  their  occurrence  is  not  too  severe.  Recently,  it  has 
Leon  proved  that  J  ov.-poison  bidit  is  as  effective  as  parathion 
a  Ln.,t  it.  Against  leal  folders  on  deciduous  fruit  trees 
I/MV,  llliC,  endorin,  parathion,  diazinon  and  denapon,  in  addi¬ 
tion  to  load  arsenate  ha\  >  been  proven  eiiective. 


(7)  Insects  harmful  to  Mulberries  and  Fiber  Plants 


g praying  lime-sulphur  compound,  calcium  cynamide 
solution,  and  machine  oil  emulsion  during  winter  and  after  the 
cutting  01  mulberries  in  spring  and  summer  is  effective  a - 
gainst  kin*  a  kaignra.  The  proper  time,  kinds,  and  density  of 
such  spraying  have  been  clarified. 


Against  kuww  kaigara,  such  organic  sulphuric  compounds 
as  TAPP ,  DL/VP,  diptcrex  arc  effective  and  are  used  even  dur¬ 
ing  the  raising  of  silkworms.  BHC  and  parathion  also  are 
especially  effective,  but  they  seem  to  leave  after-effects 
and  thus  are  not  too  practical.  Against  himezo  mushi,  BHC, 
1)DT,  and  both  liquid  and  powdered  pyrethrum  are  effective  and 
application  methods  have  been  established.  Against  sh intome 
tanabac  DKC,  BDT,  DDVP,  and  diptelex  are  effective.  “They 
can  oe  used  either  on  the  surface  of  soil  before  occurrence 
ana  or  can  be  sprayed  after  germination.  The  concurrent  use 
of  both  methods  is  more  effective. 


Chlorpicrine  and  methylbromide  are  effective  as  fumi¬ 
gation  against  katsuobushi  mushi,  harmful  to  cocoons  and  raw 

i  XiC  • 


(3)  Insects  Harmful  to  Forest  Trees 

The  insects  most  harmful  to  the  nursery  stock  of  forest 
trees  are  the  larvae  of  May  bottles.  For  their  control,  pow¬ 
dered  B1;C  may  be  sprayed  all  over  the  nursery  bed  and  then 
may  be  mixed  with  soil  at  about  the  10  cm  depth.  The  control 
of  sabihyotanzo  mushi  is  possiblewith  such  soil  insecticides 
as  arudorin  and  hepiach lor . 

For  the  control  of  mime  la  costata  Hope,  harmful  to 
.ne  roars  of  the  larch,  powdered  SRC  or  arudorin  is  mixed 
into  the  soil  in  the  hole  where  it  is  planted.  Matsuha  kare, 
.stscaoki  habachi,  matsuno  midori  habachi  can  be  controlled 
c.WrT’ng  cany'  stages  by  powdered  BHC  and  BHC  smoke . 
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■■  - .  .  v:  .1  •!:;  d is  par  Linnc ,  DDT  and  BKC  art:  effective. 

,'i  l.ulnuno  uswaac  and  Sugi  tamabae  that  iorm 

.  ;•  io  ;n  r*o  d'tcsi  and  cedars ,  the  spraying  of  pow- 

...... d:.C  wj.  the  ground  just  prior  to  emergence  is  effective. 

coring  insects.  Li’.C  oil  is  effective.  For  the 
.tv.  the  encroachment  of  boring  insects  in  cut  tim- 

a-;1,  d.o, -i'„  emulsion  of  BBC  or  dorutlorin  is  eficctive. 


(j)  Harmful  Birds  and  Animals 

The  chemical  control  of  wile  mice  is  the  most  advanced 
1 ..  lv..r.uiui  hires  and  animals .  Recently,  strongly  poisonous 
fue:.;lca j.s  with  less  secondary  damage  have  been  used;  zinc 
»uj.tv.iue  is  a  typical  one. 

For  the  control  of  wild  mice  a  labor-saving  method  is 
recti..:  ,o;. d:\bic ,  in  view  of  the  recent  labor  shortage.  Because 

c.  t : . ,  the  spraying  of  chemicals  should  be  done  by  hclicop- 

u.;,  For  practical  use,  therefore,  research  has  been  mache  on 
spraying  impel oments ,  the  types  of  chemicals  to  be  used,  and 
tin-  inmii.ily  of  spraying.  Since  the  lall  of  1959  it  has  be¬ 
en,  .c  practical  with  considerable  success. 


v.  The  Control  of  Harmful  Insects  by  the  Spraying  of  In¬ 
secticides  from  the  Air 

At  present,  the  spraying  of  insecticides  from 
*  leoplcrs  is  efiective  in  the  control  of  young,  two  brooded 
r  .a.  borer  ms  tars ,  cicadr.ia  senotata  and  yokoba  i  that  carry 
rice  plant  viruses,  osycnostrophia  mclanargia  Butler  on  apple 
vreus,  ana  several  species  of  insects  harmful  to  forest  trees. 


it .  harmful  Nematodes 
(f)  Classification 

.:i  1957  the  number  of  species  of  harmful  nematodes  in 
f  '  .•.mount  vd  to  8  genera  and  12  species,  including  meloi- 
;  v. n.„  .  apiif  enchoidcs ,  and  heterodcra.  But,  at  of  the  end  of 
.  :,i  genera  and  (33  species  were  confirmed.  Negusare  nema- 
;  .n  ....  a. id  internal  parasitic  nematodes,  the  largest  propor- 

can  be  diagnosed  only  by  careful  and  close  soil  examin- 

n t : on  . 
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kegi  a :» x n; -  m  isbu,  kirshmania  oryzac  ,  v.-hichinhabits  rice 
*  ivi  s.u  1  a:ic  is  ixirasaic  on  the  inside  tissue  of  rice 
ri'nn-.,  has  been  continuously  sifjhted  in  Yamagata,  Fuku- 

shima,  Tokyo,  baitama,  Chiba,  Shizuoka,  Kara,  Hyogo,  Hiro¬ 
shima,  and  Yamaguchi  Prelectures. 


(2)  Physiology  and  Ucology 

In  the  case  oi  meloidogyne  spp.,  the  larva  first  in¬ 
filtrates  into  the  tissues  of  the  roots  oi  the  host  plant, 
and  then  by  a  certain  kind  oi  matter  emitted  from  the  insect, 
forms  largo  colls  in  the  plant.  Hetoroaera  spp.  winters 
in  tli is  cyst,  and  upon  hatching  the  larva  bocomes  parasitic 
on  the  root  tissues  of  the  host  plant.  The  larva  becomes 
atiult  after  three  ccdyscs.  The  adult  female  gradually  ex¬ 
pands  and  eggs  arc  discharged  into  the  egg  sac  iormod 

at  the  cad  oi  the  body.  The  exterior  skin  of  the  insect  be¬ 
comes  iat,  its  color  changes  to  brown  and  becomes  a  cyst  to 
contain  eggs.  The  cyst  is  apt  to  fall  from  the  root  and  re¬ 
main  iii  soil.  It  is  strongly  resistent  to  low  temperature 
and  dryness.  Pratylenchus  spp.  destroys  and  goes  into  the 
tissues  oi  the  root,  and  causes  the  necrosis  of  tissues.  Thus 
the  root  shows  symptoms  of  root-rotting  and  the  crop  does  not 
grow  well . 

The  external  parasitic  nematode  destroys  the  tissue 
coils  by  its  long  mouth  needle,  from  the  exterior  of  the  root 
tissues,  harmful  matter  is  emitted  and  a  pathological  condi¬ 
tion  of  the  root  results. 


(d)  Control 

For  control  of  crop  damage  from  nematodes,  avoid¬ 
ance  of  consecutive  cultivation  of  the  same  crop  and  ro¬ 

tation  with  un con tarn mated  crops  are  stressed.  The  rotation 
oi  crops  is  still  fundamental  to  the  control  oi  nematodes 
even  though  insecticides  effective  against  them  are  available. 
The  v. leer  the  host  range  of  nematodes  is,  the  more  difficult 
the  rotation  with  uncon tm innted  croos  becomes. 

In  this  case  the  rcsister.ee  to  nematodes  differs  with  kind 
of  crop.  Thercjore,  effectiveness  in  rotation  of  crops  o" 
...afferent  kinds  can  be  expected.  The  cause  of  the  probl  ,.n 
arising  from  consecutive  planting  of  the  same  crops  has  not 
been  clarified.  There  have  been  instances  where  nematodes 
are  the  main  cause  and  disinfecting  the  soil  has  proved 
ci i ect ive 
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A;.,  oulcjj;.,  ro.'.isU’iit  crops  is 
nigee .  .•jpiii.st  soybean  hotero- 
Lov.nru  clar  if Jcal ion  oi  the  func- 
he  growth  oi.  resistent  crops. 


The  co-caJ  jcii  soi.  smoking  types  forii;  the  main  body 
u.-t.-u  in  the  cncmical  co.n.-ol  oi'  ha rmi ul  nematodes, 
ul  v.ii  ich  became  available  ait  cr  the  war,  were  used 

.Ilk  ;«  m,.  nunj  injector  at  the  time  oi  their  import.  They 
in  ilic  warm  vegetable  growing  areas,  in  warm  areas 
; : .  rgc  cities  and  in  the  special  high-yield  crop  zones. 
...m  years ,  however,  the  development  of  application  imple- 
.  •  >;.e  tiicr  with  the  testing  oi  and  research  on  applica¬ 
tive  hue a  actively  carried  out  and  their  use  has  become 
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it  has  been  proved  that  the  differences  of 
ana  soil  temperature  are  important  in 
chemical  application. 


soil  char- 
el  f cct i ve 


Points  to  bo  watched  in  the  application  oi  chemicals 
do  :  side  oixects  oi  chemicals  on  crops,  dike  care  for 
auction  oi  the  quantity  oi  chemicals,  or  the  control 
tivoness  in  the  care  of  plant  holes,  the  chemical  treat- 
oetween  dikes,  and  the  condition  of  soil  and  effect j.ve- 
oetorc  chemical  treatment.  Test  and  research  on  their 
tic;.  1  use  have  been  uncertaken. 


11.  Basic  Problems 

The  basic  research  on  the  control  oi  harmful  insects 
;;  their  detection  aid  not  become  active  until  the  early 
of  vhe  dhow a  (1926  tolhc  present).  The  comprehensive 
re.,  on  rice  borers,  which  was  carried  out  on  a  nation- 
se:;  '.  c- ,  p! ayt;d  a  large  role  in  technical  developments 

T/:_  present  tasks  in  basic  research  are  widely  varied.  In 
r.yxio  logical  field,  the  clarification  oi  insect  growth 
o.ogy  a..d  metabolism,  forms  the  principal  axis; 
cuve  ecology  and  individual  ecology  act  as  iaige  props. 

cove iopr.ent  in  research  on  the  functional  structure 
r..i  chemicals  has  expanded  in  recent  years. 

kescarch  on  the  damage  structure  of  crops  and  damage 
Ligation  is  about  to  be  given  impetus  with  new  techniques. 


I 


mi.,  hi  i:.:>:.iciU  o.  ii  biological  examination  of  the 
;  lie  is  pi  i  chemicals  has  boon  requested  from  many  fields, 
:',w  appearance  of  insects  rests  tent  to  farm  chemicals  has 
;;;vui  new  .cm  urn  to  this  area  of  study. 


{ i )  ciu>,s  i  1  ion  c  ion 

])  Identification 

,\  program  oi  identification  of  insects  was  begun  in 
by  the  Insect  Division  of  the  Agricultural  Experiment 
i.iniiui!  and  u  is  still  in  progress  at  the  present  lime.  At 
the  beginning,  there  were  only  a  lew  people  engaged  in  the 
research. ,  but  then  the  number  of  cases  coming  into  the  station 
\ a s  also  small.  Gradually  the  number  of  cases  has  in- 

cvraoCG.  and  the  rate  of  reply  has  also  been  improved.  In 
U\i\.  L he  number  oi  cases  received  was  2,502;  the  number  of 
rc.>J  ios  made  was  2,475,  and  the  number  of  the  pending  cases 

v  ■  *)n 
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2)  Classification 

In  the  field  oi  taxonomy ,  which  is  related  to  applied 
entomology,  a  mixing  of  similar  main  species  of  harmful  in¬ 
sects  is  often  discovered  upon  reexamination.  The  mixing, 

;.i  times,  of  several  similar  species  is  evident  in  the 
case  of  cicadella  ferrugmea  Fabricus  and  Xilaparivata 
fU'  -as  Slal .  Viic  c fleet  ox  this  cross  breeding  seems  to  bo 
cv.'jy  a  matter  of  changing  scientific  names  but  its  impact 
or.  control  and  detection  in  applied  entomology  is  indeed 

1/a'  O-*  V  , 

The  Agricultural  Technology  Research  Center  ha-  pub¬ 
lished  taxonomical  studies  centered  on  harmful  and  beneficial 
i...-.ccts*  such  as  the  studies  of  hamoguri  bac  and  hanabae  by 
:;a  to,  ih.o  studies  of  cicadula  sexnotata  and  yolcobai,  soldier 
nags,  ground  beetles  ,”"aVh  ibuTo  Uobachi  by  llasegawa,  the  stud- 
re.;  o;  the  larvae  of  1 ipidopt eras  by  Hatton ,  the  studies  of 
him i a  aba  by  l’uhuhara.  It  has  also  published  bulletins  on 
far. -.et  identification,  occurrence  as  connected  with  detec- 
and  how  to  differentiate  between  similar  species. 

in  recent  years  there  has  been  almost  a  complete  lack 
of  rescanna-rs  in  other  region s  or  pruioctural  agricultural 
c.  .mm  t  stations  on  taxonomy,  yet  the  taxonomical  study  by 
,b. r.  -  ,  of  the  Tokushima  Prefect  urn  1  Agricultural  Experi- 
;  f.u.ioa,  on  the  eggs  and  larvae  of  soldier  bugs  is  note- 
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of  Growth 
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p..st  ;vs:.lV  year:,  the  physiological  study 
athoco;  has  made  remarkable  progress.  This 
:o  to  rapid  progress  in  know  ledge  about  the 
.  in  inserts. 


i.i  ..up:-;;,  out  omologists  started  early  on  the  study  of 
,  ha:-;..;  uV  .<>  rice  crops,  sucl;  as  tv.o  brooded  rice  borers, 
v;i,  anc  yohobar .  A  general  survey  in  this 
.77;. •*" or,*  K’Vot'eu  by  about  l‘J'10.  A  study  oi  the  physiology 
brooded  rice  borer  during  dormancy  formed  a  local 
■  soil  enabled  tin  entomologists  to  detect  the  time  of 
r:,.  i.voou  occurrence.  The  study  of  the  growth  physio- 
%  ;  lannrvavn  lugenm  Stn  l  and  the  Sogata  f urciiera 
.  <>r\iV7.“V.;o“ aisis’l-or  c lar  it  ic.it  ion  oi  the  condit  ion 
i  r  v.  ini  or  in;;. 

_r.  the  •  i owing  r.n  outline  oi  problematic  points  in 
ov.  id;  physiology  of  two  or  three  important  harmful  in- 
..ppltcd  will  be  described. 

Vi;.;  re  lav  ionsaip  between  the  growth  of  two  brooded 
.irer  and  its  environment  was  studied  in  detail  in  the 
in  i  no  lav  let-  part  ol  the  LiKO’s  the  Ohara  Agricul- 
r.es-onruh  Center  established  that  at  least 

eciu.oj apical  types  of  Japanese  two  brooded  rice  borers 
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rphosis  oi  two  brooded  rice  borers  is  con- 
t.he  prof  borax  gland  as  is  the  case  with 
hat  is,  when  its  larva  reaches  its  last  in- 
o;  the  corpus  alia  turn  falls,  andthe  nro- 
apiaiy  activated  by  stimulation  from  the 
oiamorphosis  taiccs  place.  In  this  case, 
the  hormone  oi  the  corpus  a  1 latum  remains, 
you  between  larva  and  pupa  results.  In  this 
•os  oi  intermedia  to  types  arc  produced  de¬ 
ar.  I  itat ivo  balance  between  the  hormone  of 
hf.rmor.o  ci  the  prothorax  gland,  and  thus  the 
o  it  completes  its  metamorphosis.  This  will 
way  for  creating  a  new  type  of  insecticide 
about  death  by  destroying  the  hormone  ba  1- 
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0 .‘icy  rci\.r;i  to  the  phenomena  of  an  insect  suspend* 
it.-;  ,'An.o;  in  a  certain  stage  due  to  a  certain  physio  log* 
.i.l  As  'c.r  as  the  dormancy  oi  the  Larvae  oi'  the 

o  brooch:  cl  rice  bare1  is  concerned ,  it  has  been  claril' icd 
a.  ut; -..iiscy  in  tais  case,  vicv.od  iron  the  standpoint  oi  in* 
•mat  secretion ,  can  be  Maintained  by  the  inactivation  of 
' »  oi  nervous  secretion  in  the  brain  and  the  activa- 
•  >.  .-•wv:rction  in  the  corpus  aiiatu;;i.  (The  Agricultural 
:  r.  ogy  .ie.-.carch  Center).  This  study  four,  a  theoretical 
irt  for  the  "heat  adding  method"  which  attempts  to  measure 
.znik  oi  the  dormancy  oi  insects  and  to  lorccast  the  time 
;curreace . 


e  . 
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In  order  to  clarify  the  wintering 
a  turciicra  Horvath  md  N i laparvata 
iVy  ~i"~ogrTcu  1 1  urc  and 
.Ions  in  with  good 

>:;s  ranch  basic  research 
iclcc.  It  was  clarified 


conditions  of  the 
luge ns  Stal,  the 
Tores  try  Started'  special  mves- 
rcsults.  Through  these  invest i- 
on  tne  physiology  of  growth  was 
that  Sogata  Farciier  Horvath 
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?Liya 
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crx  as 

O'.’ 

■ot  ate 
1 


m  egg  in  Northern  Japan  and  that  it  winters  as 
as  larva  in  Western  Japan;  tobiiro  cicadula 
also  winters  as  an  egg  in  many  areas.  (Agricul- 


1  experiment  Stations  at  Yamaha  la,  Kanagawa,  Koroshima, 
zaki,  the  Agricultural  Technology  Research  Center,  and 
hu  Agricultural  Experiment  Station) 


2)  The  Physiology  oi  Nutrition 

nescarchers  in  biology  and  chemistry  are  gradually 
clarifying  the  nutritional  needs  of  the  insect  and 
its  metabolism  nrocecses. 


r  j.oc 

syr.th 
f ..  r  t 

1  i  mr 

,  .  I  T.  v  C 
lobe  1  - 

*ov.  i; 


-t . udy  on  the  nutrition  physiology  of  the.  two  Drooaed 
was  taken  up  and  developed  by  the  Agricultural 
Research  Center.  In  this  study  a  non-bacteria  1 
die  diet  was  used  successfully.  As  a  synthetic  diet 
he  two  brooded  rice  borer,  casei,  dextrose,  inorganic 
cholesterol,  dried  yeast,  rice  water  extract,  and 
we :e  addid to  water  and  agar-agar.  This  mixture  was  then 
c!  and  sterilized  for  use.  When  the  sterilized  egg  is 
luted  with  this  sterilized  mixture,  the  larva  can  be 
bacteria . 


Artificial  food  was  made  from  aminic  acid  compounds 
.hich  form  protein  as  nitrogen  sources.  The  result  of  breed* 
with  one  kind  of  amino  acid  after  another  was 
.cat  ten  kinds  of  animic  acids  such  as  arginine,  histidine, 
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i:-:-. :  tryptophan  ,  methionine.  lysine,  tlu’con- 

,  •'  -bony  i. :.iiu  ;>r<-  not  compounded  within  the 
:-..h  il.ty  t  uv  iu'.;cu  :rom  iooU  .  In  contrast  to  this, 

•  ‘  \  •;.  of  ;;..iuo  acid.;  arc  compounded  within  the  body. 

..  ?,  :;«t  iar  >..ct:ioo  v.  n:-,  I...CC  to  investigate  the  vitamin 
-  t  u.'j  it  was  i  iKiiiu  t  hu  t  nu  -  soluble 

wv'v  not  n.;v'.v.  !.  if,.-  vua.-ni.  11  group  was  strong- 

.  L  a  ; , ; . ,  a...ouiH  of  Hj  ,  L ,  pantotheic 
,  yo.>n;> ,  .I  com'.ic  acre  .  has  named  impact  on  the 

.b  •"<*  the  V-.-.0  brootleu  rice  borers,  and  when  any  of  thou 
•o  inch  mg,  it  lenders  the  growth  of  the 

The  growth  elements  ii.  sr.:a  ■,  1  amounts  including  vita- 
;  h«vo  important  sign  if  icanco  in  connection  with  enzymes, 
it  offers  suggestions  for  the  study  of  anti-metabolism 

.  to  . 

he:-:irose ,  fructose,  and  cane  sugar  have  been  found, 

.  the.  breeding  test  and  the  study  of  the  digestive  enzyme, 

...  nutritive  carbohydrates.  Fat  is  needed  for  materials 
jh  arc  compounded  within  the  uody,  but  it  was  found  that  cer 
i  hii. do  oj  fatty  acids  hinder  growth.  Cholesterol 

■n  indispensable  nutritive  element  and 

amounts  in  the  diet  ate  necessary .  The  fact  that  choles- 
.1  cannot  bo  compounded  within  the  body  is  one  oi  the 
htjt  differences  between  insect  and  higher  animal  metab- 

i  . 

This  investigation  of  the  basic  nutritive  elements  did 
explain  the  nutritional  necessity  of  rice  plant  parasitism 
forth e  two  broudeu  rice  borer.  This  seemed  to 
ionic  that  rice  plants  had  certain  other  matters  that  at¬ 
ari!  the  rice  borer;  extraction  and  separation  of 

i  plant  elements  was  carried  out.  An  ingredient  was  sep- 
leu  i. r o>m  x  ho  neutral  division  of  the  rice  plant  and  this 
named  cry za non .  When  chemically  studied,  this 

found  to  be  P-metnulacctophenonc . 

With  this  basic  nutritional  research  as  a  foothold, 
growth  of  the  two  brooded  rice  borer,  the  phases  of  rice 
•go  during  its  growth  period,  and  the  relationship  between 
growth  ana  its  damage  by  the  two  brooded  rice  borer  be- 
-  clear.  In  the  post-'.var  period  the  cultivation  pattern 

mce  crop  was  changed  due  to  progress  with  insecticides, 
cultivation  methods  used  to  gain  an  increased  yield,  early 
r.flr.g  and  much  fertilization,  became  possible;  naturally 
phases  of  the  insect's  occurrence  also  changed.  Depend- 
c»n  the  growth  of  the  rice,  there  is  a  period  suitable  for 
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\'<i  parasitism  «'  j  two  brooded  rice  borer,  and  a  period 
as  not  too  c  .  ;civc  to  it.  The  -on  for  this  is 
when  an  ado..  5  quantity  of  nit,  n  fertilizer  is  ap¬ 
plied  ,  the  rice  c  becomes  suitable  r  the  two  brooded 

tic.:  borer,  for  it  creases  the  prof  '■  content  in  the  rice 

and  decreases  conv  .Ty  the  hydrocar  .ate  contents.  High 
protein  food  is  th  -.ost  suitable  for  •  two  brooded  rice  j 

borer,  ar.d  a  cult i t ion  method  that  c  oases  the  protoin  of 

rice  also  invites  the  increase  of  the  r.uw  hor.r  during  the 

growth  period.  ! 

i 

t 

The  quantity  of  silicic  acid  is  related  to  the  occur-  j 

re. ice  of  insects  harmful  to  rice.  It  has  been  pointed  out  j 

that  in  the  region  in  which  the  two  brooded  rice  borer  con-  J 

stantly  occurs,  the  quantity  of  silicic  acid  in  the  > 

soil  and  irrigation  water  is  small.  The  relationship  between 
silicic  acid  and  the  two  brooded  rice  borer  will  be  treated  j 

in  the  sect  ion  dealing  with  resistence. 

\ 

Various  improvements  have  been  made  in  the  manufactur¬ 
ing  of  artificial  food  for  the  two  brooded  rice  borer  for  the 
purpose  of  continued  breeding.  Thus  it  was  possible  to  pro-  [ 

ciucc  eight  generations.  It  is  extremely  difficult  to  breed  j 

outdoor  insects  that  are  being  fed  on  an  artificial  diet.  i 

Thus  problems  remain  and  concentrated  efforts  are 

being  made  to  solve  them. 

The  study  of  a  synthetic  diet  for  the  two  brooded  rice 
borer  naturally  stimulated  similar  research  with  other  insects. 

Thus  the  study  of  a  synthetic  diet  for  Yotomushi,  Hasumon  yoto, 

Kohamon  hamaki,  and  Nashi  shinkuimushi  was  made  (at  the  Ag¬ 
ricultural  Technology  Research  Center,  Nagoya  University, 

Tea  Experiment  Station,  and  Okayama  University),  and  artifi¬ 
cial  diets  for  them  were  manufactured. 

3)  The  Action  of  Insecticides 

a)  Skin  penetration  (skin  resistence) 

Among  the  studies  of  this  aspect,  the  one  by  Suwanai  j 

(Agricultural  Technology  Research  Center)  merits  attention. 

IIj  examined  the  physical-chemical  method,  the  phenomenon  that 
vlv.a  parathion,  and  1  BHC  are  contacted  by  insects  in  an 
aqueous  solution  they  are  rapidly  absorbed  by  the  insects. 


Next,  he  collected  the  fatty  matter  from  the  epidermis  j 

of  callosobruchus  chinensis  Linne,  and  found  that  it  had 

t 
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'cnriu>;.uto  as  the  Main  ingredient.  Then  he  proved  that 
... (sorption  and  penetration  of  this  epidermis  and  the  dis- 
iribuiivo  nature  of  those  chemicals  on  this  fatty  matter  and 
;.^r  were  related  to  the  effectiveness  of  various  chemicals, 
'-upended  this  idea,  and  measured  the  distributive  nature 
tne  chemicals  on  the  entire  fatty  component  of  the  insect 
Then  he  put  water  through  the  combinations  of  vari- 
'•aa;  insects  and  chemicals.  He  prove d,  as  the  results  of  the 
cor:1 pa  risen  between  this  and  the  effectiveness  of  chemicals 
j\  v.-  il,  that  the  affinity  of  chemicals  to  the  fatty  matter 
of  insects  and  the  speed  of  penetration  are  closely  related 
to  effectiveness. 


b)  Activation,  counteraction,  excretion,  and  ac¬ 
cumulation  of  chemicals  (resistance  of  the 
body  ) 

The  research  on  this  resistance  of  the  body  has  at— 
(.rr.cted  the  most  attention  in  respect  to  selective  insecti¬ 
cide  action  and  to  the  solution  of  the  problem  of  insecti¬ 
cide  resistance. 


Recently,  the  problem  of  the  two  brooded  rice  borer4  S 
T'jLl-ior.cc  to  r,ar-a  thief.  was  investigated,  and 

it  was  proved  to  bo  the  extreme  speediness  of  the  enzyme  hy- 
brosis  of  parath  on  which  brought  about  the  resistance,  in 
other  words  a  powerful  counteraction  (Kojima),  The  cause  of 
the  resistance  of  cicadclla  ferruginea  Fabricus  to  malathon 
was  attributed  to  The  differences  m  counteraction. 

On  the  other  hand,  contrary  t-o  commonly  accepted  know¬ 
ledge  that  in  the  case  of  insects  that  resist  DDT,  DDT  is 
turned  to  DDR  by  dehydrochloric  acidization,  Tsukamoto  (Osaka) 
announced  for  the  first  time  that  in  the  case  of  drosphila 
which  resists  DDT,  it  is  counteracted  by  keltene  which  is  the 
ethanol  type  derivative  of  DDT.  It  was  found  that  this 
counteraction  also  takes  place  in  other  insects. 

Fukami  (Agricultural  Technology  Research  Center)  has 
con-  -.cited  research  on  the  activation  and  counteraction  of 
organic  phosphoric  chemicals  in  rats  and  two  brooded  rice 
borers,  as  the  cause  of  selective  insecticide  action  of 

organic  sulphuric  chemicals  in  highar  animals  and  insects. 
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c)  The  sensitivity  of  the  Points  of  Application 

It  is  said  that  almost  all  insecticides  cause  nerve 
poisoning,  and  the  point  of  application  of  chemicals  is  at 
the  central  nerve  cord  of  insects.  In  discussing  the  chemi¬ 
cal  structure  and  action  of  insecticides  in  general,  chemi¬ 
cals  and  the  death  of  insects  were  connirerea  to  nave  > 

a  direct  relationship  in  the  past,  and  tho  many  factors 
related  to  this  often  resulted  in  confusion.  Therefore,  in 
order  to  reduce  the  related  factors,  research  on  the  primary 
action  of  chemicals  was  conducted;  it  developed  into  the 
large  field,  impact  of  chemicals  on  the  central  nerve  cord. 

Next ,  because  the  nerves  of  insects  were  obviously  related  to 
the  solcctivcness  of  insecticide  action,  the  nature  of  in- 
cct  nerves  war.  investigated.  Electro-physiological  re- 
er.rch  in  this  field  has  been  conducted  by  Yamazaki,  and 
.'.ruhashi  (Tokyo  University).  It  was  known  that  DDT,  unlike 
other  insecticides,  is  effective  in  low  temperatures.  They 
proved  mis  is  because  the  sensitivity  of  DDT  to  the  nerves 
of  insects  is  strong  at  low  temperature.  They  estimated  also 
that  the  primary  action  of  DDT  was  either  the  excitation  of 
metabolism  or  changing  of  the  permeation  of  ions  by  the  phy- 
sical-cheraical  action  to  the  nerve  membrane. 

Kanchisa  (Nagoya  University)  conducted  research  on  the 
action  structure  of  organic  phosphoric  insecticide,  and  has 
c::;.nincd  the  nature  of  estorase,  its  point  of  ap¬ 

plication.  nanehisa,  in  examining  thearomatic,  aliphatic 
esterase  of  various  insects,  used  enzyme  activation  hitoloi- 
cally  and  chemically,  and  used  cell  partitions  for  comparison. 
He  separated  various  kinds  of  esterase  by  using  zymonograph 
as  the  base  for  the  selective  insecticide  action  of  organic 
phosphoric  insecticides,  and  sought  the  difference  be¬ 

tween  higher  animals  and  various  insects.  Similarly,  Saito 
(Nagoya  University)  has  pursued  research  on  the  selective 

insecticide  action  of  shradan  which  is  a  permeating  insecti¬ 
cide.  He  did  not  recognize  a  difference  in  the  epi¬ 

dermis  permeation  and  in  external  discharge  action  of  shradan 
in  sensitive  and  non-sensitive  insects,  but  found  out  that 
there  was  a  difference  in  the  distribution  phase  of  chemicals 
in  tho  bodies  of  insects,  and  that  larger  amounts  of  chemicals 
were  accumulated  in  the  central  nerves  of  the  seusitivo  group 
than  in  those  of  the  non-sensitive  group.  He  reports  that 
the  corselet  nerves  of  the  insects  of  the  non-sensitive 
group  show  a  thin  and  strong  structure,  and  those  of  the  sen¬ 
sitive  group  arc  made  of  a  thin  double  structure.  The  cause 
of  the  selectivity  is  reported  to  be  related  to  permeation. 
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d)  On  the  Inquiry  into  the  Metabolism  Among  Vari¬ 
ous  Living  Organisms  by  the  use  of  Insecticides 

Marked  v, ilk  Isotopes 

Due  to  the  development  in  radiological  chemistry  during 
thu  post-war  period,  the  analysis  of  extremely  small  quanti- 

of  analytical  products,  impossible  to  measure  in  the  pre- 
"V  period,  became  possible,  and  this  technique  was  widely 

u:.ce  in  the  research  on  the  action  structure 
of  Insecticides.  Only  a  limited  number  of  people  are  engaged 
in  tnis,  because  there  arc  only  a  few  technicians,  but  many 
pee. ilo  ought  to  have  an  interest  in  this  field  in  the  future, 
-kicog  the  studies  in  this  field,  the  research  by  Tomizawa 
(Agricultural  Technical  Research  Center)  is  noteworthy.  He 
syntbetized  a  .tick-killing  chemical  by  compounding  S^5 
-  .  ,  puli  mark  methyl  parathion  ,  nalathon ,  and  $35  mark,  and 

has  done  research  on  the  permeation  and  transition  of  these 
murk  insecticides  in  insects,  ticks,  and  host  plants  for  those 
par.. sites,  and  on  the  identification  of  metabolism  products, 
lie  has  pointed  out  considerable  differences  in  metabolism  com¬ 
pounds  among  these  plants. 

It  was  known  that  the  application  of  i -BHC  is  effec¬ 
tive  against  the  first  generation  two  brooded  rice  borer,  and 
in  order  to  have  direct  proof  of  this  function,  Ishi  (Agri¬ 
cultural  Technology  Center)  used  Cl4-nark  i -BHC .  As  a  re¬ 
sult  it  was  found  that  i -BHC  was  absorbed  from 

the  root,  too,  and  it  also  rose  in  capillaries  on  the  leaf 
sheath,  the  surface  of  the  stem,  and  gaps. 


4)  The  Resistence  of  Crops  to  Insects 

There  is  an  extremely  small  number  of  instances  that 
hav-  clarified  the  essential  character  of  resistence  to  in- 
sv.cts  even  in  other  countries.  In  Japan  research  on  the  re- 
s 1st unco  to  ine  karabae  (Tohoku  and  Chugoku  Agricultural  Ex¬ 
periment  Station  and  Agricultural  Technology  Center),  and  the 
resistance  to  kuritama  bachi  (Horticultural  Experiment  Sta¬ 
ts,  on)  has  been  carried  out.  The  rosults  of  the  research  have 
...,i  uhc.vn  the  spawning  selectivity  of  adult  insects  among 
crops  but  have  shown  that  there  is  a  difference  in  resistence 
e-'/.. noing  on  the  growth  and  survival  rate  of  larvae  that  were 
hatched  in  host  plants. 
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(.")  Ecology 


1)  Group  Ecology 

rlobayashi  (1951-19GQ)  ,  Yoshimcgi  (1954-1953),  Niho 
(1956-1957)  studied  the  impact  of  chemical  spraying  on  the 
insects  groups  in  wet  paddies.  Yoshimegi  discussed  the  dis¬ 
turbance  of  insects  groups  due  to  tho  spraying  of  a  chemical 
0>;.C)  and  the  dynamics  of  the  rc-construct ion ,  while  Kobaynshi 
and  h’j  ho  discussed  the  decrease  of  such  natural  enemies  as 
spiders,  keshikatabiro  amonbo  and  the  abnormal  occurrence  of 
ctcr.dula  sc:;notata  and  yokobai  duo  to  thosimplif ication  of 
tn'o  group  structure.  Furthermore ,  in  the  field  of  research 
ou  the  changes  in  rice  plant  cultivation  methods  and  on  the 
impact  of  the  group  control  through  chemicals  on  harmful  in¬ 
sect  groups,  Chiba  Agricultural  Experiment  Station  (1956- 
1S5S) ,  Hiroshima  Agricultural  Experiment  Station  (1954-1956), 
Itoga-Horikiri  (1955-1956),  Iwatc  Agricultural  Experiment 
Station  (1956-1959),  Kagawa  Agricultural  Experiment  Station 
(1954-1957),  Kumamoto  Agricultural  Experiment  Station  (1956), 
Saga  Agricultural  Experiment  Station  (1957),  Toyama  Agricul¬ 
tural  Experiment  Station  (1956-1958),  and  Suenaga  (1955,  1959) 
investigated  the  econology  of  the  main  harmful  insects,  in¬ 
sects  having  a  similar  ocological  position  and  of  insects  that 
arc  their  natural  enemies  after  artificial  action  is  added. 


2)  The  Ecology  of  the  Population 

The  ecological  study  of  insect  population  has  been  de¬ 
veloped  with  the  various  ecological  phenomena  with  its  center 
on  the  population  of  the  same  species  inhabiting  the  same 
place  and  the .populat ions  of  different  species  that  are  closely 
related  to  these.  Especially  in  the  course  of  study  on  the  ex¬ 
perimental  populations  of  insects  harmful  to  stored  grains, 
many  new  fields  centering  on  the  density  of  population  have 
opened  up.  That  is,  the  birth  rato  which  determines  the  prog¬ 
ress  and  decline  of  population  of  insects,  the  relationship 
between  the  birth  rate  and  the  death  rate  which  determines 
tho  progress  and  decline  of  individual  insect  groups  has  been 
clarified,  and  the  ecological  phenomena  of  the  density  of  ex¬ 
perimental  populations,  including  parasitic  bees,  have  been 
theoretically  clarified. 

Following  the  study  of  these  experimental  populations, 
the  mathematical  research  on  the  distribution  structure  of 
population  was  promoted  in  order  to  estimate  the  distribution 
and  density  of  natural  outdoor  populations.  That  is,  the 
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.  ■■•:.hu  t ion  structure  of  tv.o  brooded  rice  borers,  daikon 
.  .  i.aanu  ur.ci  monshiro  butterflies  in  the  experimental 
.•  i uj  -..us  .-studied,  and  the  experimental  method  for  the  esti- 
.. ..  i-ni  of  density  was  clarified.  Especially  in  the  case  of 
i..v»  t.-oodai  rice  borers,  the  Shizuoka  Agricultural  Experiment 
..Patio.;,  and  V.'akayama  Agricultural  Experiment  Station  examined, 
fro-...  the  standpoint  of  the  victim,  the  distribution  structure 
uv. r  largo  areas  and  the  method  of  sampling  based  on  this. 

The  study  on  tho  composition  of  population  and  its 
c.:.  ..  -e  were  examined  with  the  main  emphasis  on  tho  life  table, 
it (1359)  showed  the  survival  curve  of  two  brooded  rice 
Lu.-x'j,  and  Kiriya  examined  the  same  thing  on  minami  ao  kaae- 
mnshi.  What  is  important,  out  of  the  results  gained  in  this 
.itr.dy  on  the  life  table,  is  the  coming  of  the 

serious  crisis  in  the  growth  stages  throughout  the  lives  of 
the  population.  Through  this  the  changes  of  population  and 
rhe  clues  to  their  control  can  be  gained. 


3)  Life  History 

Recently,  at  various  institutions,  active  research  has 
fcjvj  continuously  carried  out  on  tho  re-examination  of  the 
life  history  of  major  harmful  insects  of  major  agricultural 

A  *J  Cl  a 


a)  Diptera 

Research  on  the  insects  harmful  to  rice  crops  was  con¬ 
cerned  with  inehiinc  hamoguribac,  conducted  at  the  Tohoku  and 
Hokkaido  Agricultural  Experiment  Stations  (Kuwayama  et  al, 
Idea),  Inckuro  karabae  at  the  Chugoku  Agricultural  Experi- 
i  Station  (Okamoto  et  al,  1954),  Research  on  some  of  the 
..'.sects  harmful  to  barley  was  on  mugiha  moguribae  at  several 
stations  (Yabe,  1954;  Mori  et  al  1957),  on  mugiki  moguribae 
:  Hokkaido  University  and  Akita  Agricultural  Experiment  Sta¬ 
tion  (Hishijima,  195-1;  Hirao  et  al ,  1953).  The 

cc -prehy-nsive  research  by  Kuwayama  et  al  made  a  great  contri¬ 
bution  to  the  field  of  detection  and  control.  Among  those 
ciscovc-rcd  in  the  process  of  investigating  insects  harmful 
to  soy  beans  at  several  places  were  daizune  moguribae  (Shi- 
tutsuji,  195o),  daizusaya  tamabae  (Suenaga  et  a  1 ,  1955), 
uairukuki  tamabae  at  Tohoku  Agricultural  Experiment  Station 
(Yonkida ,  1950),  daizuki  moguribae  at  Hokuriku  Agricultural 
k up crimen t  Station  (Sugiyama ,  et  al,  1955),  daizu  knoryubae 
:.t  Okayama  University,  and  daizu  kiro  kongryu  bae  (Koizumi, 
:„57).  As  to  tamanegi  bae  which  expanded  its  distribution 
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Ik -a  post-war  period,  Akita  Agricultural  Experiment  Station 
(Moizumi ,  1957)  conducted  research,  and  Hokkaido  Univorsity 
(gotta  „•  t  n .1 ,  19  55)  cid  research  on  akaza  moguri  hanabae. 

The  research  on  kiuri  kaganbo  by  Masaki  (Agricultural 
Experiment  Station,  1959)  was  detailed  and  it  was  one 

ci  the  great  achievements  of  recent  years. 


b)  Lcpidoptcra 

On  moths,  Fukuoka  Agricultural  Experiment  Station  car¬ 
ried  out  research  on  tananagaya  (Takiguchi,  1955),  the  Agri¬ 
cultural  College  conducted  research  on  Kinuwaba  (Ichinose, 

1950,  1957),  and  Hokkaido  Agricultural  Experiment  Station  and 
Osaka  Municipal  College  conducted  research  on  various  species 
of  moiga  and  hamakiga.  Among  these,  the  research  on  awano 
meiga  by  Hokkaido  Agricultural  Experiment  Station  was  devel¬ 
oped  into  the  ecological  and  taxonomical  study  of  the  males 
of  the  two  species  of  ashiboso  and  ashibuto.  (Takeuchi,  1959, 
Matsumoto,  1960)  An  epoch-making  study  was  conducted  on 
several  important  species  of  fruit-sucking  moths  at  several 
places  (Nomura  ot  al,  1961).  Among  the  insects  harmful  to 
uhc  tea  plant,  Minaraigawa  (1950)  clarified  the  life  history 
of  several  important  species  including  chacdashaku  and  unmone- 
dashaku. 


c)  Hcraiptera 

Miyazaki  and  Wakayama  Agricultural  Experiment  Stations 
conducted  research  on  minami  aokamemushi  which  suddenly  ap¬ 
peared  in  rice  fields  following  the  introduction  of  early 
cultivation  (Niho,  Xiriya,  Samejima,  1960).  The  life  his¬ 
tory  of  various  species  of  cicadula  sexnotata  was  investigated 
in  connection  with  the  investigation  of  wintering.  Kyushu 
Agricultural  Experiment  Station  conducted  detailed  investiga¬ 
tion  cn  Taiwan  tsuraaguro  yokobai  (Nasu,  1958).  Also  the  re¬ 
search  on  various  species  of  plant  lice  and  kaigara  mushi  was 
carried  out  mainly  by  the  researchers  at  various  universities 
(Takahashi,  Moritsu,  and  Tanaka,  1950). 


(4)  Damage  Structure  and  Damage  Assessment 

Research  on  damage  structure  and  damage  assessment 
forms  the  groundwork  for  the  economic  assessment  of  damage 
caused  by  harmful  insects,  and  it  is  an  important  point  in 
control  technique. 
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burlier,  Kavnta  CAn-' icultural  Experiment  Station)  had 
w uv.irch  on  the  damage  structure  of  two  brooded  rice 
k\.  .  Since  then  varied  research  was  carried  out  on  the  in- 
ol.;  harmful  to  rice  and  cry  field  crops.  An  outline  is  in- 
u.  on  need  ir.  the  insect  experiment  method  by  Tamura  (1959), 

.  n  most  oi  the  vi cur  rvui;;  -owls  with  the  ecological 

...  ..  ’y.iis  oi  damage.  Tims  the  physiological  and  chemical  elu¬ 
de-;  t ion  oi  damage  structure  is  a  field  of  research  left  for 
iu  Lure  exploration. 

The  mode  of  damage  caused  by  harmful  insects  varies 
greatly  with  the  change  in  tho  cultivation  pattern  of  crops, 
homo  results  vo re  obtrir.ee.  recently  through  the  damage 
m  .lysis  from  new  viewpoints. 

There  arc  do  called  data  on  the  damage  assessment  of 
wo  brooded  rice  borers,  three  brooded  rice  borers,  cicadula 
s-..:.noLatn ,  kural.e,  kiriuji,  tobimushimodoki ,  and  plant  lice. 
Tor  Yii' .Vance ,  in  the  ease  of  rice  borers,  the  correlation 
between  the  damage  rate  or  the  volume  of  occurrence  and  the 
rate  of  decreased  yield  was  investigated,  and  this  presented 
thw  formula  for  calculating  the  rate  of  decreased  yield  in 

O  W  it  vi  V*  A  CuL*  ■ 

Out  as  Takagi  (1959)  pointed  out,  the  research  on  two 
brooded  rice  borers  required  detailed  investigation  of  each 
of  rice,  entailing  a  large  amount  of  labor.  Thus  as 
a  practice,  rice  plants  in  a  single  experimental  patch  wore 
iXY.-airightcd.  This  might  be  good  for  tho  observing  tho 

reruits  of  chemical  tests  only,  buc  for  the  assessment  of 
damage  in  a  certain  entire  area  another  investigative  method 
r.uuv  be  considered .  Therefore,  Shizuoka  and  Wakayama  Agri¬ 
cultural  Experiment  Stations  began  a  solution  to  this  problem 
in  the  form  of  a  special  investigation  sponsored  by  the  Min¬ 
istry  of  Agriculture  and  Forestry,  with  satisfactory  results. 
The  findings  will  be  published  shortly. 


(o)  Live  Examination 

Due  to  the  rapid  progress  in  organic  synthetic  insec- 
tietdts  since  the  or.",  of  the  war,  it  has  been  possible  to  con¬ 
trol  a  large  number  of  harmful  insects  by  the  use  of  proper 
insecticides.  Behind  this  progress  in  insecticides,,  the 
:  iv,  c::..;'...nat  ion  method,  which  determines  the  insecticide 
suitability,  has  played  a  large  role.  Live  examination  is 
herewith  described  by  dividing  it  into  two  types,  indoor  test 
and  field  test. 
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a.'m_  i.c.iis  of  the  inuoor  test  arc,  the  screening  of  new 
..pannes  u.no  agents,  the  quality  control  ol  chemicals,  the 
)*■>;; ter.  1  estimation  ,  i  re.-. idee,  and  the  test  of  resistonce. 

- *■» e  ri  o  eh vt (Ced  in  the  laboratory  before  j ud^ ac™ 

. .!  f  ee  t  ivcncss  at  vho  test  field.  Accordingly,  sample 

;ccts  ere  not  necessarily  those  insects  that  are  the  direct 
jects  of  tests.  Thus  house  flics,  mosquitoes,  and  rice 
jvils  that  can  be  easily  raised  indoors  are  offered  for  test- 
•  •  file  species  of  sample  insects,  conditions  for  their  rais— 
• ,  *'nd  medication  methods  are  closely  related  to  the  results 
indoor  tests.  Tokyo  University,  Kyoto  University,  Chemical 
.oar eh  Institute,  Nagoya  University,  Agricultural  Technology 
;cnrch  Center,  Farm  Chemical  Testing  Center,  and  Kyushu  Ag- 
.elcuial  experiment  Station  have  all  made  efforts  to  cstab— 
the  indoor  testing  method.  As  a  recent  remarkable  trend, 
'.unese  farm  chemical  companies  and  pharmaceutical  companies 
-■  regarding  the  live  testing  aspect  as  important  to 
-ir  own  needs,  expanding  facilities,  and  are  carrying  out 
jearch  by  assembling  qualified  personnel.  Althourh  they  woulc 
vli  ".'c t  V'uvsosos,  the  national  research  agencies 
Duld  rapidly  expand  their  facilities  and  personnel  for 
other  study. 


Tho  indoor  live  testing  method  is  more  sensitive  than 
the  chemical  estimation  method  in  some  cases.  Since  it  is 
repeatable  when  conditions  are  strictly  enforced,  it  should 
be  developed  further,  in  conjunction  with  the  chemical  esti¬ 
mation  method. 


Field  tests  are  carried  out  in  the  test  field  on  the 
harmful  insects  that  are  the  direct  objects  of  manufactured 
insecticides .  The  size  of  an  area,  repetition,  and  the  analy¬ 
sis  of  results  vary  with  the  species  of  object  insects,  but 
they  have  become  more  accurate  with  the  introduction  of  modern 
statistics.  Tho  frequency,  timing,  and  density  of  chemical 
spraying  have  been  investigated  through  a  national  organiza¬ 
tion  centered  around  the  agricultural  experiment  station  in 
each  area.  We  must  not  overlook  the  fact  that  the  rapid 
progress  and  dissemination  of  insecticides  have  kep  t  all 
regional  agricultural  experiment  stations  and  prefectural  ag¬ 
ricultural  experiment  stations  busy  with  the  field  tests  of 
these  insecticides. 


In  live  tests,  ..the  standardization  of  sample  insects, 
methods,  and  chemicals  is  tho  most  important  problem.  Al¬ 
though  independent  live  tests  carried  out  at  each  research 
center  are  of  significance,  their  comparison  is  impossible  un¬ 
less  they  are  standardized.  In  view  of  the  fact  that  resis¬ 
tant  insects  are  appearing  due  to  the  heavy  use  of  insecticides 


:a  ,'.c  times,  it  will  be  necessary  to  rapidly  establish 
i.  _  .,txnu, irdi-iut  ion  of  the  live  test  method . 


C.  Main  Vests  and  Rosea. eh  Projects  Presently  Under  Way 

Vile  I  allowing  arc  the  main  research  projects  under  way. 

1.  Occurrence  and  Detection  oi  Harmful  Insects 

(1)  The  experimental  detection  method  of  rice  borers 
--  .dokuriku  Agricultural  Experiment  Station,  and  Kyushu  Agri¬ 
cultural  Experiment  Station 

(2)  The  experimental  detection  method  of  cicadula  sex- 
uo. nts  and  yokobai  —  Kyushu  Agricultural  Experiment  Station 

(0)  The  detection  method  of  occurrence  of  fruit  trees 
codling  insects  —  The  Main  Horticultural  Experiment  Station, 
and  korioka  Sub-station 

(•i)  The  detection  me'thod  of  occurrence  of  yanone  scale 
iriocct  —  Horticultural  Experiment  Station  (Okitsu) 

(5)  The  detection  method  of  occurrence  of  leaf  ticks 
--  kurur.e  Sub-station  of  the  Horticultural  Experiment  Station 

(6)  Analysis  of  the  fluctuations  in  the  occurrence  of 
r ice  kurabae  —  Hokuriku  Agricultural  Experiment  Station 

(7)  Occurrence  oi  insects  harmful  to  tea  plants  by 
the  use  of  a  detection  lamp  —  Tea  Experiment  Station 

(S)  Investigation  of  fluctuations  of  occurrence  of 
r~c-  yoto  —  Kagoshima  Agricultural  Experiment  Station  (de¬ 
signated  test) 

(b)  Growth  of  harmful  insect  populations  while  rice 
plants  are  young  —  Hokuriku  Agricultural  Experiment  Station 


The  Planting  System  and  the  Occurrence  of  Harmful 
Insects 


v  1*0 


(1) 
direct 
and  xy u 


The  asDects  of  occurrence 
jlanting  cultivation  of  wet 
;hu  Agricultural  Experiment 


of  harmful  insects  in 
rice  —  Tohoku,  Chugo- 
Stations 


i 
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( k )  The  ecology  and  damage  o f  two  brooded  rice  borer 
i-‘  t  no  direct  planting  cultivation  ol  wet  rice  —  Tokai  and 
Kinki  Agricultural  Experiment  Stations 

(J)  The  occurrence  of  the  first  and  second  broods  of 
V..O  brooded  rice  borers  in  the  Tohoku  region  —  Tohoku  Agri¬ 
cultural  Experiment  Station 

(l)  The  environment  of  occurrence  of  rice  himeha  rao- 
guribac  —  Tot -»ku  Agricultural  Experiment  Station 

(A)  Phase  of  occurrence  and  ecology  of  occurrence  of 
c^eimdjolu  sexnotata  and  yokobai  —  Hokuriku  and  Kyushu  Agri- 
c u 1 1 u ra i  4 Experiment  Stations 

(G)  The  analysis  of  the  factors  for  the  fluctuation 
in  the  density  of  population  of  minami  aokamemushi  —  Wakayama 
(designated  experiment) 


■i .  The  Ecology  of  Virus-carrying  Insects 

(1)  The  wintering  of  himetobi  unka  and  its  occurrence 
in  spring  —  Agricultural  Experiment  Station  and  Shikoku  Ag¬ 
ricultural  Experiment  Station 

{*)  Study  on  the  relationship  between  himetobi  unka 
and  rice  varieties  —  Chuoku  Agricultural  Experiment  Station 

(G)  The  assessment  of  natural  enemies  as  the  biologi¬ 
cal  environment  resistence  of  himetobi  unka  --  Agricultural 
Experiment  Station 

(4)  The  analysis  of  increase  and  decrease  of  popula¬ 
tion  of  poisonous  cicadula  sexnotata  and  yokobai  —  Kyushu 
Agricultural  Experiment  Station 


4.  Insects  Harmful  to  Pastures  and  Fodder  Crops 

(1)  The  investigation  of  occurrence  of  harmful  insects 
--  Agricultural  Technology  Research  Center,  Agricultural  Ex¬ 
periment  Station,  Hokkaido,  Chugoku,  Shikoku,  Kyushu  Agricul¬ 
tural  Experiment  Stations 

(2)  The  ecology  and  control  of  kisuji  t  hamushi  of 
Eoecicr  --  Hokuriku  Agricultural  Experiment  St  on 
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.  Vi._  Ui i  1  i;..«  1  ion  of  natural  enemies 

Study  Oi  w.j  species,  distribution,  ecology,  and 
raisin;;  (j»  l-tona  scale  insects  as  natural  enemies  — 
t  ieuiturul  Ex  per imcr.t  Station 

00  Study  on  the  breeding  of  Aschersonia  sp,  a  natur¬ 
al  ■  numy  of  mihan  konaj  iraaii  —  Horticultural  Experiment  Sta¬ 
tion 

(IS)  Study  oi'  patnogcnic  micro  organisms  of  fruit-suck¬ 
ing  moths  —  horticultural  Experiment  Station 

(•:)  Study  on  the  multiplication  of  scale  insects  and 
th uir  natural  enemies  —  Kurume  Sub-station  of  Horticultural 

Expar  iuent  Station 

(5)  The  elimination  of  the  adverse  impact  of  chemical 
spraying  on  the  activity  of  natural  enemy  insects  —  Kurume 
Sub-otation  of  Horticultural  Experiment  Station 

(G)  Study  on  the  natural  enemies  of  the  kuwashiro 
scale  insect  —  Tea  Experiment  Station 

(7)  Study  on  the  natural  enemies  of  kokakumonhama  — 

Ton  Experiment  Station 

(G)  Study  on  the  natural  enemies  of  Kanzawa  hadani  — 
Tea  Experiment  Station 

(J)  Investigation  of  parasitic  bees  and  adult  para- 
r. -tic  flics  on  the  egges  of  minami  aokamemushi  —  Wakayama 
(designated  experiment) 


G.  Effective  Application  o.  i  .secticides 

(1)  Examination  of  the  adhesion  of  liquid  chemicals 
to  various  crops  —  Kyushu  Agricultural  Experiment  Station 

(2)  Study  on  the  soil  application  of  NAC  —  Kyushu 
Agricultural  Experiment  Station 

(G)  Study  on  the  effectiveness  of  soil  and  underwater 
••plication  oi  EEC  —  Tohoku,  Tokai,  Kinki,  and  Chugoku  Ag- 
.•  ic  u  ii  uim  1  Experiment  Stations 

( i)  The  cor  rol  of  ir.ekarabae  by  the  soil  application 
insect ic:  -  is  --  fohoku  Agricultural  Experiment  Station 
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(o)  Improvement  ol  the  application  of  insecticides 
against  insects  harmful  to  soil  —  Agricultural  Experiment 
ti  ts  l  ion 


(G)  The  effectiveness  of  water-surface  application 
of  low-poison  organic  sulphuric  chemicals  —  Hokuriku  Agri¬ 
cultural  Experiment  Station 


7.  Studies  on  the  Chemical  Control  of  Major  Harmful  In¬ 
sects 

(1)  Tsumaguro  yokobai  ,  himetobi  unka  --  Chugoku  and 
Kyushu  Agricultural  Experiment  Station 

(2)  Tamanegibae  —  Hokkaido  Agricultural  Experiment 

Station 

(3)  Daizusaya  tamabae  —  Agricultural  Experiment  Sta¬ 
tion 

(4)  Hasumon  yoto,  and  Awa  yoto  —  Chugoku  Agricultural 
Experiment  Station 


S.  Kesistence  of  Harmful  Insects  to  Insecticides 

(1)  The  testing  method  of  effectiveness  of  insecti¬ 
cides  against  harmful  insects  —  Agricultural  Technology  Re¬ 
search  Center 

(2)  Study  on  the  structure  of  resistence  appearance 
—  Agricultural  Technology  Research  Center 

(3)  The  effectiveness  of  chlorine  insecticides  against 
tamancgi  bac,  and  tancbac  —  Hokkaido  Agricultural  Experiment 

Star  ion 

(•I)  The  effectiveness  of  organic  phosphuric  chemicals 
against  the  apple-leaf  tick  —  Hokkaido  Agricultural  Experi¬ 
ment  station 

(5)  Study  on  the  sensitivity  of  tsumaguro  yokobai  and 
himetobi  cicadula  sexnotata  to  various  insecticides  — 
Hokkaido  Agricultural  Experiment  Station 
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Insects 


x).  Damage  of  Crops  by  Harmful 

(1)  Analysis  of  the  factors  for  fluctuation  in  the 
..,c  o j.  act  rice  by  two  brood eo  rice  borers  --  Kokuriku 

...,r  fault ural  Experiment  Station 

(2)  Analysis  of  the  factors  for  fluctuation  in  the 

f . v.e  by  cicaciiU;  scxnotata  and  yokob-i  —  Hokuriku  Agricul- 

M.'kpci* iu.icn c  station 


10.  Insects  harmful  to  Stored  Food 

(1)  The  multiplication  rate  of  rice  weevils  —  Food 
1U. search  Center 

(2)  The  lifetable  of  ir.oths  --  Food  Research  Center 

(3)  The  detection  of  harmful  insects  prior  to  their 
activities  —  Food  Research  Center 

(4)  Study  on  the  use  of  fumigating  chemicals  —  Food 

has a arch  Center 

(5)  Study  on  the  prevention  of  damage  of  rats  by  anti¬ 
biotics  —  Food  Research  Center 


11.  Study  on  Insects  Harmful  to  Fibers  and  Mulberries 

(1)  Study  on  the  chemical  control  of  insects  harmful 
to  tea  mulberry  —  Sericultural  Experiment  Station 

(2)  Study  on  the  control  of  mulberry  nomatodes  —  Seri¬ 
culture!  experiment  Station 

(3)  Study  on  the  ecology  and  control  method  of  kat- 
uuGcuchi  mushi  and  iga's  —  Sericultural  Experiment  Station 

(f)  Study  on  the  selective  poison  of  farm  chemicals 
vu.fr,  emphasis  on  silk-worms  —  Sericultural  Experiment  Station 

(o)  Study  on  the  detection  method  of  occurrence  of 
ir. i,  harmful  to  mulberry  farms  —  Sericultural  Experiment 


(G)  Study  on  the  ecology  and  control  of  mulberry-leaf 
in- acts  —  Sericultural  Experiment  Station 


<*> 
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12.  Study  on  Insects  Harmful  to  Forests 

(1)  Basic  research  on  the  detection  of  occurrence  of 
dead  pine  needles  —  Forestry  Experiment  Station 

(2)  Classification  and  distribution  of  pine  boring 
insects  —  Forestry  Experiment  Station 

(2)  Study  on  the  occurrence  structure,  multiplication, 
and  density  of  boring  insects  —  Forestry  Experiment  Station 

(4)  Spread  of  damage  of  boring  insects  in  areas  dam¬ 
aged  by  wind  —  Forestry  Experiment  Station 

(5)  Ecology  and  control  of  meiga  and  hamagaki  that 
re  harmful  to  needle-leaf  trees  —  Forestry  Experiment  Sta- 

ion 

(6)  Control  of  plant  lice  that  are  harmful  to  needle- 
leaf  trees  —  Forestry  Experiment  Station 

(7)  Study  on  the  control  of  insects  harmful  to  tree 
nurseries  —  Forestry  Experiment  Station 

(8)  Control  of  tamabae  which  damages  needle-leaf 
trees  —  Forestry  Experiment  Station 

(9)  Study  on  the  control  of  the  cedar  leaf  tick  — 
Forestry  Experiment  Station 

(10)  Classification  and  distribution  ctf  natural  enemy 
micro-organisms  —  Forestry  Experiment  Station 

(11)  Biological  control  by  virus  diseases  and  parasi¬ 
tic  bees  —  Forestry  Experiment  Station 

(12)  Study  on  smoke-generating  chemicals  —  Forestry 
Experiment  Station 

13.  Harmful  Birds  and  Animals 

(1)  Detection  of  occurrence  of  wild  mice  —  Forestry 

Experiment  Station 

(2)  Study  on  the  control  of  wild  mice  —  Forestry 
Experiment  Station 


-  118 


*3)  Study  on  the  control  of  tho  wood-mouse  —  Forostry 

.  rix.unt  Station 

(1)  The  breading  of  wild  rabbits  —  Forestry  Experi- 

J..o.i t  Station 

to)  Tho  control  method  of  wild  rabbits  —  Forestry 

Exp-ri.-ioat  Station 


Harmful  Nematodes 


(1)  Tho  classification  and  identification  of  parasitic 
nematodes  —  Agricultural  Technology  Research  Center 

(2)  The  physiology  and  ecology  of  nematodes  —  Agri¬ 
cultural  Experiment  Station 

(3)  An  analysis  of  the  parasitic  nature  and  damage  of 
:iem;.todos  —  Agricultural  Technology  Research  Center,  Agri¬ 
cultural  Experiment  Station,  and  Hokkaido  Agricultural  Ex¬ 
periment  Station 

(4)  The  resistence  of  soy-bean  varieties  to  soy-bean 
hot  erotica  —  Hokkaido  Agricultural  Experiment  Station 

(5)  The  resistence  of  potato  varieties  to  soy-bean 
pratylenchus  sop.  —  Nagasaki  (designated  experiment) 

(6)  The  control  method  of  heterodera  —  Hokkaido  Ag¬ 
ricultural  Experiment  Station 

(7)  The  control  method  of  beet  meloidognyne  —  Hok¬ 
kaido  Agricultural  Experiment  Station 

(3)  Study  on  the  control  of  nematodes  in  the  rotation 
crop  system  —  Hokkaido  Agricultural  Experiment  Station 

(S)  Tho  control  method  of  pratylenchus  spp.  —  Agri¬ 
cultural  Experiment  Station,  Tea  Experiment  Station,  Nagasaki 
(ociigna ecu  test) 

(*0)  Investigation  of  nematodes  parasitic  to  pasture 
grass  —  Agricultural  Technology  Research  Center,  Agricultural 
_xtper in  eat  Station,  Hokkaido,  Chugoku,  and  Shikoku  Agricul¬ 
tural  Experiment  Stations 


15. 


Basic  Problems 


(1)  Study  on  the  identification  and  classification 
of  insects  —  Entomology  Division  of  Agricultural  Technology 
Research  Center 

(2)  Study  on  the  nutrition  and  metabolism  of  insects 
--  Entomology  Division  of  Agricultural  Technology  Research 
Center 


(3)  Study  on  the  investigation  methods  and  causes  for 
change  m  the  number  of  insect  entities  --  Entomology  Division 
of  Agricultural  Technology  Research  Center 

(4)  The  occurrence  structure  of  harmful  insects  — 
Entomology  Division  of  Agricultural  Technology  Research  Center 

(5)  Study  on  the  action  structure  of  insecticides  — 
Entomology  Division  of  Agricultural  Technology  Research  Center 

(6)  The  dispersion  of  nematode-killing  chemicals  ap¬ 
plied  to  soil  —  Farm  Chemical  Division  of  Agricultural  Tech¬ 
nology  Research  Center. 

(7)  The  metabolism  of  1-naphythy 1-N-methyl  carbamate 
in  plants  and  insects  —  Environmental  Division  1,  Kyushu  Ag¬ 
ricultural  Experiment  Station 

(S)  Tho  absorption  and  Transition  of  r-BHC  in  wet 
rice  —  Farm  Chemical  Division  of  Agricultural  Technology 
Research  Center 

(9)  The  separation  and  estimation  method  of  insecti¬ 
cides  —  Farm  Chemical  Division  of  Agricultural  Technology 
Research  Center 

(10)  Ecological  Studies 

1)  Fuki  meiga  —  Hokkaido  Agricultural  Experiment 
Station;  2)  midorihimo  yokobai  —  Tea  Experiment  Station  and 
Kyushu  Agricultural  Experiment  Station;  3)  Sejiro  unka 
wo do hi  —  Kyushu  Agricultural  Experiment  Station;  4)  soy¬ 
bean  stalk  tamabae  —  Agricultural  Experiment  Station;  5) 
Inc.yoto  —  Kagoshima  (designated  experiment)  ;  6)  Minami  ao 

soldier  bug  —  Wakayama  (designated  experiment);  7)  Tea  Ho- 
soga  —  Tea  Experiment  Station;  8)  Kanzawahada  tick  —  Tea 
Experiment  Station;  9)  Awa  yoto,  Kasumon  yoto  --  Chugoku 
Agricultural  Experiment  Station 
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y  Test  and  Research  Topics  in  the  Future 

1.  Study  on  the  nutrition,  metabolism,  and  artificial 

brooding  of  insects 


oven ;;  the  occurrence  of  insects  is  important  in  the 
development  of  techniques  on  detection.  It  is 

;  •  a  ,.;sr.ry ,  especially  for  the  quantitative  detection  of  in- 
...e.n.  1  t  is  normal  from  the  physiological  stand¬ 

point  to  pursue  the  occurrence  structure  from  the  aspects  of 
iun.-ivioa  and  metabolism.  And  in  order  to  facilitate  such 
ran  ..u-eh,  it  is  imperative  to  establish  artificial  breeding 
mcLhod  of  insects. 

2.  Study  on  the  action  of  insecticides  and  insects  with 

rusastencc  to  chemical 

It  is  obvious  that  the  phenomenon  of  ineffectiveness 
of  insecticides,  that  is,  the  problem  of  resistance,  will  as¬ 
sume  more  and  norc  importance  in  the  future.  In  the  future 
the  need  for  the  development  of  low-poison  farm  chemicals 
v.- -11  be  called  for  more  than  at  present.  Therefore,  in  our 
countermeasures,  the  clarification  of  selective  insect-killing 
action,  which  forms  the  basis  for  the  afore-mentioned  problemj 
becomes  absolutely  necessary.  For  this  need,  study  along  the 
following  lines  will  become  necessary. 

(1)  Y.’c  are  to  promote  the  physical  and  chemical  study 
on  the  permeation  of  insect  skin  and  the  protection  sheath  of 
the  nervous  system,  and  search  for  the  cause  of  the  selectiv¬ 
ity  in  the  permeation  of  chemicals. 

(2)  Y."o  are- to  improve  the  technique  of  measuring  radio¬ 
activity  in  the  permeation  of  isotope  —  mark  insecticides  and 
histological  distribution  study,  to  identify  metabolism  pro¬ 
duces,  and  search  for  the  cause  of  selectivity  from  the  differ¬ 
ence  in  products  in  such  cases. 

(3)  Vic  are  to  conduct  research  on  enzyme  counterac¬ 
tion,  which  is  the  largest  cause  of  selectivity.  Through 
this  study  wc  are  to  discover  chemicals  (for  instance,  the 
use  of  TOCP  in  malathon  resistcnce,  and  the  use  of  orthochlor 
:;.iT  in  DDT  resistcnce)  that  obstruct  counteraction,  and  use 
them  as  co-power  agents  against  resistant  insects.  That  is, 
wc  are  to  promote  research  on  the  action  of  co-power  agents. 

(*1)  In  compounding  drugs  we  are  to  clarify  the  selec¬ 
tivity  of  drugs  that  have  known  selectivity,  and  we  are  to  use 
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selectivity  radical  as  a  base.  For  instance,  with 
pyrelarine ,  nicotine,  and  rotenon  and  such  natural  source 
insecticides  ui nh  low- poison,  only  a  comparatively  low 

level  of  resistance  to  these  insecticides  has  been  found. 
Therefore,  we  are  to  study  the  chemistry  and  action  structure 
of  natural  source  insecticides  in  order  to  develop  more  ef¬ 
fective  analogous  compounds. 

(5)  Y.'e  arc  to  formulate  new  techniques  capable  of 
clarifying  the  physiological  and  chemical  nature  of  micro 
eiscera,  such  as  insect  nerves  (for  instance,  the  metabolism 
of  nerves  and  the  study  of  counteraction  enzymes),  and  thus 
search  for  the  cause  o  selectivity. 


(G)  Yfc  are  to  uso 
ful  insects. 


hormones  in  the  control  of  harm- 


(7)  V.'e  arc  to  discover  natural  or  synthetic  induce¬ 
ment  agents  or  avoidance  matters  in  carrier  insects. 

(8)  Y.’e  ax*e  to  develop  steroids  that  have  an  irrevers¬ 
ible  action  as  the  particular  growth  and  multiplication  adjust¬ 
ment  agent  and  of  the  antagonistic  agent  of  vitamins,  and  the 
study  of  antibiotic  matters  for  the  control  of  symbionts  of 

insects 


3.  Study  on  insects  carrying  plant  virus  disease 

The  future  research  projects  on  plant  lice,  cicadula 
so:::,otata  and  yokabai  that  carry  plant  viruses  touches'  upon 
"the  two  aspects  of  physiological  ecological  study  of  the  mi¬ 
gration  and  carrying  of  adult  insects,  and  the  physiology 
of  insects  containing  viruses. 


(1)  Study  on 
sects 


the  migration  and  carrying  of  adult  in- 


The  study  on  the  migration  of  adult  insects  which  be¬ 
come  the  source  of  tho  main  carrying  (or  the  primary  carrying 
source)  outuoors  has  been,  so  far,  limited  to  the  understand- 
ii.,:  end  analysis  oi  the  phenomena.  In  the  future,  the  physio¬ 
logic;. 1  and  ecological  inquiry  into  the  movement  and  carry¬ 
ing  of  adult  insects  will  become  a  more  important  research 
vo pic  in  connection  with  the  diffusion  of  virus  diseases, 

(2)  Study  on  tho  insects  containing  virus 

Some  virus  carrying  insects  have  an  affinity  for  (or 
infectious  naturo  of) viruses  ,  others  have  none.  They  have 
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■1,  m-cst  elamctcrist  ic:-;  depend  ill"  on  the  kinds  of  virus 
;.i_  kind.:  of  virus-carry  ins  insects. 

In  the  future  the-  hereditary  study  of  these  physical 
ess v.e t eristics  is  necessary  in  order  to  clarify  various  na- 
hi.-s,  of  the  po ison-conts; aing  physical  characteristics. 

for  the  clarification  of  the  multiplication  and  egg  in- 
f or : ion  structure  of  viruses  in  the  body  of  insects  contain- 
in;-,  prison,  an  inquiry  irruct  be  narle  into  problems  in 
;.:li l .  ipi ication  of  plant  viruses  in  the  bodies  of  insects  by 
ur. Morphological  study  by  electron  microscope  and  histo¬ 
logical  biophysic  and  serology  techniques. 

Thus  when  study  on  the  insects  containing  virus  and 
its  movement  and  carriage  progresses,  it  will  be  possible  to 
dir..ctly  examine  insects  containing  virus  by  examining  their 
bodies,  and  furthermore  to  establish  the  method  to  detect 
h a forehand  the  occurrence  and  movement  of  these  virus  car¬ 
rying  insects. 


4.  Study  on  the  detection  of  the  occurrence  of  harmful 
insects 

(1)  The  detection  method  of  occurrence  of  insects 
carrying  rice  virus  pathogen 

At  present  the  control  of  the  insects  that  carry  it 
is  the  only  method  of  controling  rice  virus , diseases ,  but 
the  control  in  this  case  is  markedly  different  from  the  gen- 
or.i  case  of  control  of  harmful  insects.  That  is,  it  is  ne¬ 
cessary  to  completely  eradicate  insects  carrying  the  pathogen 
in  order  to  control  the  occurrence  of  the  disease.  This  re¬ 
quires  a  great  deal  of  money.  If  the  detection  of  occurren¬ 
ce  of  insects  with  pathogen  can  be  accurately  established, 
this  will  immeasurably  contribute  to  the  reduction  of  the  ex- 
uuioc  needed  for  control. 

(2)  The  detection  method  of  occurrence  of  insects 
harmful  to  fruit  trees 

Decauso  the  present  control  of  insects  harmful  to  fruit 
trees  is  carried  out  by  spraying  insecticides,  without 

the  accurate  detection  of  their  occurrence,  control 
I.  \-evy  meetly..  At  present,  some  observations  are  being 

.  she  on  the  detection  of  occurrence  of  the  tangerino-leaf 
.  ecu.  2ut  only  a  little  basic  research  has  been  done  on  the 
d^ iv.ct ion  of  occurrence  of  a  few  scale  and  codling  insects, 
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n..u  i  »•  vi.ll  be  necessary  to  strengthen  this  research. 

(b)  Yiic  detection  method  of  insects  harmful  to  dry 
field  crops 

Vhen  the  ecology  of  occurrence  of  various  insects 
harmful  to  dry  field  crops  is  clarified,  it  will  be  necessary 
to  promptly  undertake  research. 


5.  Study  on  the  ecology  of  occurrence  of  harmful  in¬ 
sects  under  the  new  planting  system. 

It  will  bo  necessary  to  inquire  into  the  ecology  of 
occurrence  of  harmful  insects  under  the  forthcoming  now  plant¬ 
ing  system  including  the  direct  planting  cultivation  by  using 
large  machines,  and  to  establish  an  economical  control  method 
by  the  effective  application  of  insecticides. 


6.  Study  on  the  ecology  of  occurrence  of  insects  harm¬ 
ful  to  general  dry  field  crops  including  pasture 
grass  and  on  the  establishment  of  effective 

control  methods 

Because  there  has  been  no  organized  basic  research  on 
insects  harmful  to  pasture  grass  and  general  dry  field  crops, 
it  will  be  necessary  to  make  ecological  and  physiological  in¬ 
quiries  into  the  environment  of  their  occurrence,  to  consoli¬ 
date  the  base  for  the  detection  of  occurrence  and  to  estab¬ 
lish  effective  control  methods. 


7.  Study  on  the  utilization  of  natural  enemies 

Research  has  been  undertaken  on  the  insects  harmful 
to  perennial  crops,  in  terms  of  the  utilization  of  natural 
enemies.  It  will  be  necessary,  in  the  utilization  of  natural 
on  ...ics,  to  actively  import  these  natural  enemies  from  for- 
ci;;a  countries  and  utilize  them,  in  addition  to  already  avail¬ 
able  ones,  on  the  major  insects  harmful  to  farm  crops  in  gen- 
oral.  In  the  past,  the  utilization  of  insects  as  natural 

enemies  tended  to  be  predominant,  but  it  will  bo  necessary 
in  the  future  to  carry  out  research  on  the  utilization  of 
micro  organisms  ar.d  insect  viruses.  Especially  ir  the  case 
of  insects  harmful  to  forestry,  which  places  various  limits 
or.  the  spraying  of  chemicals,  it  is  necessary  to  actively 
carry  out  research  on  the  utilization  of  pathogenic  micro 
organisms,  natural  enemy  insects,  and  beneficial  birds. 


i  : 
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Ur  . 


on  uiiw  u:.uvivc  application  of  insecticides 

...  success  ir.  the  soil  and  underwater  application  of 
c  to  have  opened  up  a  new  aspect  in  the  application 
o_  : a-.. ,.c;  icibcs.  Thu  examination  of  this  kind  of  applica- 
t  ....  ;  hv.-d  on  various  other  farm  chemicals  is  desimclc  ah - 

i'.i.ja  i l action  should  he  studied. 


0.  Study  oa  the  damage  assessment  method  and  the  inves¬ 
tigation  of  actual  conditions 

Tepid  progress  has  been  made  in  the  past  several  years 
i  area  in  this  field.  But  there  are  several  fields  of 

re.;  ..ref.  on  map  or  harmful  insects  which  still  remain  unex¬ 
plored.  especially  in  the  investigation  of  actual  conditions, 
•re-. march  program  formulation,  in  anticipation  of  using 

t. roaie  computers  for  the  detection  of  occurrence  must  be 
p,  1  v c a  in ivor tance. 


10.  Development  of  new  methods  of  control  of  harmful 

ir.socts,  including  the  utilization  of  atomic  energy 

in  the  United  States  a  new  method  of  control  has  been 
established  by  emasculating  male  insects  of  certain  species 
!.);■•  the  application  of  tho  Y-ray  and  releasing  them,  causing 
t.m  sterility  of  the  female.  Vie  should  make  efforts  in  this 
civile  in  Japan,  Also  the  utilization  of  incentive  mat¬ 

ter..,  .mid  hormone  should  be  taken  into  consideration. 


11.  btudy  on  harmful  nematodes 

The  species  of  nematodes,  which  are  parasites  on  an- 
rm...i  dry  field  crops,  have  boon  quite  clearly  understood, 

consequently  the  ecology  of  certain  nematodes  and  control 
mu  tl.ee s  by  ncmatodc-kiiiing  agents  have  been  studied.  Or. 

;■  ..clurc  grasses,  tea  plants,  i'ruit  trees,  and  timber,  however, 
Hit le  research  has  beer,  carried  out.  Therefore,  it  will  be 
a  c^ssry  to  do  research  on  the  species  of  and  damages  caused 
by  parasitic  nematodes  that  have  not  been  previously  studied 
an-...  or.  tho  ecology  and  control  of  major  nematodes.  It  will 
....  necessary  to  establish  more  economical  methods  of  control 
of  nematodes  harmful  to  cry  field  crops  whose  control  method 
found  by  the  use  of  nematode-killing  agents.  It  is  also 
co..s adored  important  to  establish  the  detection  method  of  dam- 
-g-  ..ad  occurrence  of  nematodes. 
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III.  FARM  CHEMICALS 


A.  A  history  of  test  and  research 

In  the  Taisho  (1921-1926)  period  lighting  oil  (for 
cicr.dula  scxnotata)  ,  bordeau  liquid,  lime  sulphur,  pyrethrum, 
and  synthetic  resins  became  available  for  practical  use.  Sul¬ 
phuric  acid  nicotine,  lead  arcenate,  and  chloride  picric  acid 
wore  manufactured  in  Japan.  Toward  the  last  part  of  the  Taisho 
period,  chemists  specializing  in  farm  chemicals  were  assigned 
to  the  entomology  divisions  of  agricultural  experiment  sta¬ 
tions,  and  this  marked  the  beginning  of  the  study  of  farm 
chemicals.  At  that  time,  at  the  Physics  and  Chemistry  Research  . 
Center,  research  on  derris  and  pyrethrum  was  undertaken  by 
organic  chemists. 

In  the  Shown  period  (1926-to  the  present),  farm  cnemi- 
cals  became  important  production  materials  for  fruit  trees 
and  vegetables,  and  the  volume  of  their  use  was  increased. 
.Moreover,  the  number  of  testing  and  research  personnel  spe¬ 
cializing  in  farm  chemicals  was  gradually  increased.  Thus 
research  on  the  control  of  harmful  insects  and  blights  with 
farm  chemicals  has  progressed. 

After  the  outbreak  of  the  China  Incident  (1937),  how¬ 
ever,  raw  materials  for  farm  chemicals  became  scarry  and 
research  on  substitute  chemicals  was  undertaken.  Thus,  in 
place  oi  lead  arcenate  acid  and  '  resine  synthe¬ 

tics,  soda  synthetic  were  studied. 

During  the  Second  World  War,  the  study  and  utilization 
of  organic  synthetic  farm  chemicals  became  brisk  in  Europe 
and  America.  After  the  war,  DDT,  EHC,  and  other  powerful 
chemicals  were  introduced  in  Japan. 

In  order  to  cope  with  this  situation,  the  Division  of 
Farm  Chemicals  was  founded  anew  in  the  Agricultural  Experiment 
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;  .  ,  ami  it  began  to  undertake  the  improvement'  and  utili- 

o.  insecticides  and  germicides.  (In  19*18  the  Farm 

oh . u..I s  iHocctioi;  Institute  was  created,  charged  with  the 

it-.;:'* action  and  control  of  farm  chemicals,  and  at  the  same 
•  *.;-  v. iih  the  improvement  of  analytic  methods  and  inspection 
..-theca  needed  for  this  purpose.)  The  Division  of  Farm  Chem- 
io.t vm.;  changed  following  the  reorganization  of  the  Agricul- 
Experiment  Station  in  I960  into  the  Department  of  Farm 
••.lea..»  of  the  Agricultural  Technology  Research  Center, 
curing  this  period ,  farm  chemical  researchers  were  assigned 
to  the  Kyushu  Agricultural  Experiment  Station  in  1953,  and  to 
the  Touohu  Agricultural  Experiment  Station  in  1955,  in  order 
to  U'.eertahe  regional  research  on  farm  chemicals  and  to  pro¬ 
vide  guidance. 

In  tne  field  of  spraying  farm  chemicals,  the  spraying 
u-'  rl.ee  was  vide'-  practiced  and  improvement;  for  effective 
spr.-yin;;,  was  attempted.  In  the  post-war  period,  powdered 
chw.iculs  wire  added.  Recently,  granulated  chemicals  came 
into  use.  Thus  with  the  progress  made  in  the  spraying  de- 
v i c e t  and  the  expanded  use  of  helicopters  for  farm  chemical 
spraying,  the  tcchniquo  has  become  very  effective. 

3.  The  results  of  testing  and  research 

because  it  requires  the  cooperation  of  diverse  spe¬ 
cialised  fields  for  a  material  to  become  practical  as  a  farm 
eh  v.'.ieal ,  it  requires  a  great  deal  of  time  and  money.  The 
researchers  in  the  ecology  and  control  of  harmful  insects, 
nave, in  particular,  been  mobilized  to  a  large  extent  for  the 
improvement  of  inspection  and  use  of  farm  chemicals,  with 
considerable  results.  It  is  obvious  that  the  cooperation 

between  chemists  and  biologists  is  imperative  for  pursuing  test 
and  research  projects.  Therefore,  training  of  specialists  in 
these  fields  is  desired. 


1.  The  a,»..hiaia  of  materials  for  farm  chemical  use 

The  synthesis  of  the  derivatives  of  farm  chemicals 
and  new  compounds  has  been  quite  widely  and  systematically 
carried  out  on  organic  phosphoric  compounds,  organic  tin 
compounds ,  organic  arsenic  compounds,  carbamate  compounds, 
alxyi.  phenol  compounds ,  and  i.nterf acia  1  active  compounds. 
Consequently,  notably  effective  materials  have  been  discovered. 
Also  the  synthesis  of  radioactive  compounds  has  been  carried 
out  by  using  isotopes,  and  has  been  used  for  determining 

the  effectiveness  of  these  compounds,  for  research  on  the 
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relationship  between  chemical  structure  and  physiological 
uciio-.s,  and  on  the  biochemical  study  of  farm  chemicals. 


2.  Antibiotics 

In  the  fiold  of  the  application  of  antibiotics  in  farm 
chemicals,  the  effectiveness  of  cyclohcximide  against  tamaen- 
gi  boto  disease,  glyseolulbino  against  apple  moniriya  disease, 
nnti-nycinc  against  peach  anthracnose,  and  streptomycine  a- 
fjainst  tobacco  wild  fire  disease  has  been  acknowledged.  Blas- 
tciuin  S,  found  by  research  timed  at  discovery  of  a 

farm  chemical,  is  noteworthy  as  a  Japan¬ 

ese  product  for  the  control  of  rice  blast  disease  and  also 
in  terms  of  future  prospects  in  research  on  antibiotics  for 
farm  chemical  use. 

Blastcidin'3  is  produced  by  act inini-form  germs  separ¬ 
ated  from  Japanese  soil.  While  its  antibiosis  was  not  strong 
against  rice  blast  disease  in  the  test  tube,  it  showed  an  ex¬ 
cellent  remedial  effectiveness  in  the  experimental  field. 

Because  blastcidin  S  checks  the  protein  synthesis  of 
rice  blast  disease  bacteria,  the  bacteria  growth  is  halted. 
Thus  diseased  spots  do  not  develop,  nor  do  they  form  spores. 
Sorocidin  has  been  discovered  and  is  effective  against  white 
rice  blight  disease. 


2.  Farm  chemical  analytic  methods 

Tho  analysis  of  farm  chemicals  is  generally  divided 
into  chemical,  physical,  and  biological  analysis.  In  terms 
of  the  quantity  of  testing  samples,  it  is  divided  into  ordi¬ 
nary  analysis  and  micro  analysis,  and  in  terms  of  operation 
it  is  divided  into  general  analysis  and  rapid  (or  simplified) 
analysis.  Ordinary  analysis  has  contributed  to  the  determin¬ 
ation  of  grades  of  chemicals  and  to  quality  control  of  pro¬ 
ducts,  while  micro  analysis  has  contributed  to  the  measurement 
of  residue  of  farm  chemicals,  to  their  biochemical  study  and 
thus  to  such  administrative  aspects  as  guidance  in  the  use  of 
them,  and  inspection  and  control. 

For  instance,  it  clarified  the  chronological  change  of 
organic  phosphuric,  and  powdered  chemicals  and  contributed  to 
the  quality  maintenance  of  chemicals  through  the  search  for 
decomposition  prevention  agents.  Also  the  study  of  the  sur¬ 
viving  effectiveness  of  sprayed  chemicals  and  of  the  mixing 
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..ior.l.;  -..are  be  va  '  oped  by  ac-ans  of  the  analytical 
.  .  lurmarmore,  by  e=:  .lining  chemical  unit  operation 

v  .  ,  ::,i.)’o:;icil  analysis  of  the  rod  pen  weevil,  micro  farm 

.  ..  ..ion  Is  ii'-  :  .-round  ,  a  l  ..r ,  p lament  ion  and  transition  of  farm 
c  ..  c:;  1::  the  relationship  between  fatal  dosecRe  and  fatal 

1  v.’b‘VO  i-wMburco  . 

V. o j,1  ;:c: t  chemicals  i  or  micro  analysis  research  were 
..i a  inly  ;;  amtiiio:: ,  ma  let non ,  I'.kC ,  and  organic  mercuric  prepara¬ 
tion:.  Those  arc  effective  in  micro  volumes.  Their  use  is 
v,  id..- spread  and  they  are  important. 


•i .  Manufacturing  of  farm  chemicals 

In  the  iield  of  manufacturing  farm  chemicals,  research 
r.  .j  Ln.  ;r.  carried  out  in  order  to  improve  powdered  chemicals, 
’..hose  use  was  rapidly  increased  with  the  appearance  of  new 
ch-mimis  since  the  end  of  the  war.  Hydrated  chemicals, 
.uiaiiiui’s  and  adhesive  chemicals  arc  also  being  studied  so 
t they  will  suit  actual  insect  control  conditions  in  Japan. 
Toe  naality  of  e.mulsifiers  has  been  markedly  improved  due  to 
o  of  enulsion  chemicals  from  soap  and  sulfonated  oil 
tic  interfacial  active  agents. 

The  methods  of  measuring  various  physical  characteris¬ 
tics  of  farm  chemicals  was  proposed  for  physical  and  chemical 
ju;.y  ..3  a  part  of  the  basis  for  studying  the  manufacturing 
of  ...-a  chemicals.  The  study  of  physical  characteristics, 
ho.  t-.cr,  lags  behind  that  of  chemical  ones.  The  impact  of 
t:-._  effectiveness  of  adding  emulsifier  to  farm  chemicals  and 
mo  relationship  between  grain  size  and  effectiveness  at  the 
c  ::p ...-  imor.tr.  1  field  cannot  lead  to  a  simple  conclusion,  because 
it  is  related  to  farm  chemical  types  and  the  spraying  method. 


5.  The  action  of  farm  chemicals 

V.’hile  sluuy  is  being  made  of  the  biochemical  analysis 
oi  farm  chemicals,  their  diffusion,  and  shift  permeation  in 
t he  tissues  of  living  organisms,  the  majority  of  ques¬ 

tions  arc  user. r.v.crer.  in  many  cares  and  even  the  terminology 
still  lacks  uniformity.  For  this  study  of  permeation,  shift 
ana  analysis  isotopes  were  used. 

la  terms  of  the  environment  of  the  experimental  field, 
the  -aeorpt  ion ,  absorption,  capillarity.,  resolution,  and  dis¬ 
charge  of  farm  chemicals  in  ground  water  and  in  soil  are 
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cii.-cly  .-elated  to  vho  inau i testation  of  the  effectiveness  and 
of  tarn  chemicals.  Therefore  study  was  made  o'  organic 
sulphuric  chemicals,  organic  mercuric  chemicals,  and  BHC . 


6,  The  improvement  of  farm  chemicals  directly  connected 
with  the  spraying  method 

Since  the  end  of  the  war  much  progress  has  boon  made 
in  the  improvement  of  vaporizing  and  in  now  spraying  methods. 
This  served  as  the  forerunner  to  the  use  of  large  farm  ma¬ 
chines.  The  study  on  spraying  methods  has  been  important, 
together  with  the  application  to  objects  of  spraying,  harmful 
insects,  and  the  examination  of  control  effects.  (See  air 
spraying,  p.  85)  For  instance,  by  mist  machine  and  helicopter, 
1/3  and  1/20-50  concentrated  solution  respectively,  are 
sprayed.  Therefore,  improvement  has  been  made  in  chemical 
types  to  meet  this  effectively,  in  terms  of  the  harm  of 
chemicals,  machines  and  tools,  applicability  and  other  prac¬ 
tical  functions.  In  the  case  of  powdered  chemicals,  their 
diffusion  and  adhesion  have  been  studied  to  contribute  to 
their  practical  use  and  study. 


C.  Main  testing  and  research  projects  under  study 

(1)  The  application  of  organic  metallic  compounds  to 
farm  chemicals  Agricultural  Technology  Research  Center 

(2)  The  application  of  carbamate  compounds  to  farm 
chemicals  —  Agricultural  Technology  Research  Center 

(3)  The  application  of  mold-rcsistence  antibiotics  to 
farm  chemicals  —  Agricultural  Technology  Resoarch  Center 

(4)  The  galenical  pharmaceutical  study  of  blastcidin 
S  —  Agricultural  Technology  Research  Center 

(5)  The  study  of  whito  rice  blight  disease  by  sero  ci- 
diu  —  Agricultural  Technology  Research  Center 

(6)  The  physical-chemical  study  of  the  glenical  phar¬ 
macy  of  farm  chemicals  —  Agricultural  Technology  Research 
Center 


(7)  The  improvement  of  auxiliary  chemicals  —  Agri¬ 
cultural  Technology  Research  Center 
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(  .)  The  c.:ct:ic.:  1  micro  estimation  method  of  now  farm 
. . -e-i:,  Agricultural  Technology  Research  Center 

(A)  The  coni irmr. Lion  of  separation  of  new  faro  chcmi- 
«.  ..  I  hy  the  chromatographic  method  —  Agricultural  Technology 

*  i  v. : .  >  a  r  c  n  Center 

(iu)  The  assessment  of  effectiveness  of  organic  syn- 
taevic  insecticides  —  Agricultural  Technology  Research  Center 

(11)  The  biochemical  study  of  new  farm  chemicals  — 
Agricultural  Technology  Research  Center 

(12)  The  absorption  and  shilt  of  V-BHC  in  wet  rice  -- 
Agricultural  Technology  Research  Center 

(Id)  The  diffusion  of  nematode-killing  chemicals  a p- 
plied  in  soil  —  Agricultural  Technology  Research  Center 

(i-i)  The  .action  of  PCP  in  aqueous  solution  and  in  soil 
--  Agricultural  Technology  Research  Center 


D.  Priority  testing  and  research  projects  in  the  future 

1.  The  study  of  farm  chemicals  effective  in  the  unre¬ 
solved  fields  of  control 

There  is  a  need  for  vigorous  promotion  of  study  on 
.  chemicals  that  arc  applicable  and  effective  in  the  con¬ 
trol  of  the  following:  white  rice  blight  disease,  various 
hints  of  soil  damage,  harmful  insects  resistant  to  chemicals, 
frequent  occurrence  of  harmful  insects  on  fruit  trees,  ulcers 
on  citrus  fruits,  and  study  of  grasses,  because  control  in 
these  areas  has  not  yet  been  achieved. 

2.  Study  on  the  improvement  and  utilization  of  farm 
chemicals . 

Aver,  farm  chemicals  that  are  already  used  for  control 
,':w  room  for  numerous  improvements',  for  instance,  those  that 
luw-poiounous  to  humans  and  animals  and  of  little  harm 
-o  crops  (such  as  nematode-killing  chemicals  that  can  be  used 
for  crops  vet  to  bo  harvested).  It  is  also  necessary  to 

study  strongly  selective  chemicals  that  aro  of- 
i  .stive  on  harmful  insects,  yet  are  harmless  to  natural  enemy 


-  131  - 


s  ;;; :  or  on  pcrmca  t  in;;  farm  chemicals  that  protect  crops 
by  ..ppiica lion  to  parts  of  grasses  that  load  to  withering. 


3.  Study  on  the  application  of  antibiotics  to  farm 
chemicals 

It  has  been  proved  that  some  antibiotics  are  extremely 
effective  as  germicides  in  agriculture.  But  the  appearance  of 
new  chemicals  that  arc  effective  in  the  control  of  white  rice 
blight  disease  and  virus  diseases  is  hoped  for.  These  ma¬ 
terials,  together  with  organic  synthetic  compounds,  are  im¬ 
portant  source  materials  for  farm  chemicals,  and  they  ueed 
further  stuefcr. 


4.  Study  on  the  utilization  of  natural  matter  for  farm 
chemicals 

A  t  present  synthotic  organic  compounds  form 
the-  main  axis  of  farm  chemicals,  derris,  nocotin,  pyrethrine 
and  other  botanical  insecticide  ingredients  are  not  given  suf¬ 
ficient  attention.  But  they  all  have  respective  characteris¬ 
tics,  and  in  view  of  tho  discussion  of  the  ills  in  the  idea 
that  synthetic  farm  chemicals  are  all  powerful  agonts,  the 
study  and  utilization  of  natural  matter  will  again  be  the 
topic  of  discussion.  Especially  in  tho  case  of  incentive 
agents  and  avoidance  agents,  they  have  learned  from  natural 
ma  tier. 


5.  The  relationship  between  the  chemical  structure  and 
physical-chcmical  characteristics  and  effectiveness 
of  effective  matter 

The  clarification  of  the  relationship  between  the  em¬ 
pirically  intensified  chemical  structure,  and  physical  and 
chemicals:  it  is  imperative  that  in  the  study  of  farm  chemi¬ 

cals  we  cuacavor  to  inquire  into  tho  establishment  of  theor¬ 
ies  concerning  th?m. 


6.  Study  on  the  analytic  method  of  farm  chemicals 

The  guarantee  of  farm  chemicals  is  always  done  by  the 
clear  analytic  method.  The  recent  discovery  of  new  chemical 
analytic  methods  and  the  progress  in  analytical  instruments 
have  been  widely  applied  to  the  analytic  method  of  farm 
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a  a..  .  Tk.  rciorc ,  il  is  important  to  establish  new  analy- 
.  in  far.;  chemicals  by  promptly  applying  the 

i  '  ; nniyt  iu..l  Methods  to  farm  chemicals.  With 

of  the  analytic  method,  all  fields  of  the  study 
of  .arm  chemicals  can  mahe  progress. 


7.  The  chemical  study  of  mixed  farm  chemicals 

In  the  ya.it,  simultaneous  control  was  widely  used  for 
in..;.t  trees  a  no  the  directions  were  provided  by  the  mixing 
table.  The  request  for  tile  simultaneous  spraying  of  insec- 
t. cldcs  and  germicides  has  become  strong  of  late,  in  view  of 
labor  shortage  iu  rice  fields  and  the  establishment  of  the 
aerial  spraying  method.  Moreover,  the  mixing  of  various  ma- 
t-r.nlu  such  as  herbicides  and  fertilizers  has  been  attempted. 
j..t  this  case  the  clarification  and  improvement  of  the  chemi¬ 
cal  and  physical  impact  due  to  mixing  remain  as  a  future  prob- 
J  i.  Especially  the  fact  that  a  physical  and 

ci.  .-cal  change  of  the  main  chemicals,  due  to  the  mixing  of 
dilution  agents  of  farm  chemicals  or  emulsifiers,  is  possible 
am.  change  with  the  passing  of  time  during  storage  is  pos¬ 
sible  present  wide-range  problems. 


d.  Study  on  the  improvement  of  the  galenical  pharmacy  of 
farm  chemicals 

The  improvement  and  study  of  galenical  pharmacy  suit- 
.■.b;:  for  major  chemicals  has  been  constantly  earned  out. 

Vhir*.  arc  such  fields  in  the  Improvement  of  galenical  phar¬ 
macy  ns  root  penetration,  water  surface  application,  soil 
application,  granule  spraying  and  the  utilization  of  mist, 

1 arc  suitable  to  spraying  equipment.  Farm  chemicals  in 
tablet  iorm  and  the  automatic  adjustment  of  chemicals  are  under 
consideration  because  of  their  simplified  use.  Insecticides 
are  of  high  concentration  yet  without  adverse  harm  and 
hy 'crates  of. low  viscosity  have  important  characteristics  for 
us:  ia  aerial  spraying.  Theoretical  study  to  support  the 
above  studies  must  be  continued. 


0.  Study  on  growth  adjustment  chemicals  of  plants 


The  study  of  herbicides,  plant 
tre-  chemicals,  and  drying  chemicals, 
herbicides ,  has  markedly  lagged.  Even 
cities,  their  chemical  and  biochemical 


hormones,  growth  con- 
with  the  exception  of 
in  the  case  of  herbi- 
study  must  await  progress 
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in  ''  '  iiiUro.  In  vitw  oi  x rends  in  agriculture,  the  study 
.  x  iiV.  rx'i*  x  is  a  1 1  cn  t  xon  , 


10.  Study  of  the  action  oi  farm  chemicals  in  plants  and 
soil 

The  action  of  farm  chemicals  has  an  extremely  wide 
r.\:i;  Their  action  in  insects,  pathogenic  germs ,  and  in 
grasses  has  been  pursued  from  the  aspect  of  application. 

The  action  of  farm  chemicals  sprayed  in  the  air  is 
examined  solely  in  the  spraying  method.  When  it  reaches  the 
action  point,  study  develops  in  the  biochemistry  and  physics 
of  farm  chemicals.  This  realm  forms  a  science  boundary,  and 
the  overlapping  study  by  respective  specialises  will  bo  ef¬ 
fective.  It  is  significant  research  in  the  safe  uso  of  farm 
chemicals . 


11.  Study  of  tho  utilization  of  isotopes  on  farm  chemi¬ 
cals 

The  utilization  of  isotopes  has  clarified  such  deli¬ 
cate  aspects  as  the  action,  decomposition,  and  analysis  of 
micro  farm  chemicals  which  are  utterly  impossible  with  other 
means.  Its  full  adoption  is  difficult  because  of  the  control 
of  its  uso  and  the  elimination  of  contamination,  but  it 
should  be  developed  as  a  powerful  means  of  research. 


12.  Study  of  the  protection  and  quality  of  harvested 
crops 

In  the  past  farm  chemicals  were  sololy  used  for  the 
crops  to  be  harvested,  and  there  was  a  littlo  interest  in  har¬ 
vested  crops.  But  since  tho  quantity  of  farm  products  was 
secured  and  the  taste  of  consumers  changed,  the  quality  and 
preservation  of  harvested  crops  became  important.  Because 
the  uso  of  farm  chemicals  docidcs  tho  marketability  of  pro¬ 
ducts,  tho  impact  of  farm  chemicals  on  the  coloring,  taste, 
flavor,  and  preservation  of  harvested  crops  will  merit  atten¬ 
tion  in  the  future.  In  the  case  of  the  fumigation  of  ware¬ 
houses  and  tho  preservation  of  tangerines,  the  method  of 
their  use  in  many  instances  contain  blind  spots,  ending 
their  effectiveness. 
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improvement  of  spraying  of  farm  chcrai- 


i.  ,pi-v.v..-  iviu  the  fan-i  chemical  spraying  method 
coojjoi‘t»  t  iOii  l  roil  r/.a  ny  fields.  Rccontl/,  agriculturo 
..  poi  it  ion  to  actively  accept  effective  spraying 

had  moreover,  their  efficiency  is  being 

,,vai  la  addition  to  the  use  of  aerial  spraying.  The  study 
.....i  chemicals  lulls t  catch  up  with  this. 
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IV.  AERIAL  SPRAYING  OF  FARM  CHEMICALS  j 


A.  A  history  of  testing  and  research  i 

i 

The  testing  and  research  on  the  aerial  spraying  of  ; 

farm  chemicals  commenced  in  1253  when  the  system  of  coopera-  j 

Vivo  research  among  the  departments  of  insects,  pathology,  | 

farm  chemicals,  and  meteorology  in  the  Agricultural  Technology 
Research  Center  was  formed  and  with  the  close  liaison  with 
Vile  Hokkaido  Agricultural  Experiment  Station  and  the  good  of¬ 
fices  of  the  Ministry  of  Agriculture  and  Forestry,  along  with 
tiie  cooperation  of  civilians.  Br 'inning  in  1954,  the  study 
of  aerial  spraying  on  wet  fields  . ~s  carried  out  with  assis¬ 
tance  in  test  and  research  funds  for  science  by  the  Ministry  . 

of  Education.  For  three  years,  by  the  organization  of  the  ! 

research  team  composed  of  universities,  concerned  prefectures, 

(  the  farm  machine  division  of  the  Xanto  Tosan  Agricultural  Ex¬ 

periment  Station,  and  technicians  from  concerned  firms, tho 
study  was  conducted.  At  the  same  tine,  the  Agricultural  Tech¬ 
nology  Research  Center  cooperated  with  the  testing  by  the  ! 

Forestry  Agency,  Forestry  experiment  stations,  forestry  bur¬ 
eaus,  and  later  concerned  prefectures.  On  the  other  hand, 
basic  research  in  this  field  was  carried  out  with  the  cooper¬ 
ation  from  aircraft  manufacturing  companies,  air  lines  and 
farm  chemical  companies. 


B.  Results  of  testing  and  research 

(1)  For  the  present  helicopters  rather  than  fixed 

v. i;.g  airplanes  can  be  more  widely  used  for  wet  fields,  for¬ 
es  ws,  ar.ci  pastures  in  Japan. 

(2)  At  present,  several  large  types  of  helicopters 
,.,*o  not  suitable  in  the  aerial  functions  necessary  for  spray- 
^.v,  and  from  the  economic  viewpoint. 


mrn m  »» 


(3>  The  d anting  device,  misting  device,  and  granule 
.  .  g-ag  device  have  been  developed  to  a  point  of  becoming 

.  .  ,  .  i 

,  -  -»t,L  1  d-  , 

(•I)  Various  aspects  of  aerial  spraying  are’  Flying 
•  u,  sd-nd  I;.;;  per  hour;  flight  altitude,  3-3  m  (lOm);  ei- 
ivcuv e  spraying  range  (or  flight  interval),  18m. 

(b)  do  far' the  practicality  has  been  confirmed  vis-a- 
vis  vet  rice,  harmful  insects  and  blights  on  fruit  trees, 
in  addition  to  insects  harmful  to  forests. 


C.  gain  testing  and  research  topics  undertaken  at  present 

ho  institution  is  presently  conducting  research  on  aer¬ 
ial  .praying  as  a  research  project.  Actually,  various  state, 
pro . eolvral  and  civilian  organizations  are  independently  or 
c  ally  carrying  on  various  tests  in  this  field.  There 

for..  .  l he  developmental  committee  composed  of  state  and  civll- 
i..s  i,-a.(.',.r«!\-;rs  and  other  concerned  experts  has  been  estab- 
i  is.-oi:  in  the  Agricultural,  Forestry,  and  Fishery  Aviation 
...... a-em  iion .  It  hc.s  guided  the  planning  and  execution  of 

t _ ;  tints  and  examined  their  results,  with  considerable 


D.  1’riority  testing  and  research  projects  in  the  future 

The  aerial  spraying  method  is  already  in  the  practical 
stage,  but  the  following  research  projects  remain  for  the  fu- 


(1)  Study  on  the  types  of  aircraft  to  be  used  for 
a ,;r.. y ing:  There  is  a  need  lor  rc-oxaminat ion  of  rotating 
win-',  craft  as  well  as  fixed  wing  craft. 

(2)  Study  on  the  improvement  of  spraying  devices: 

Vhilc  the  spraying  device  is  widely  used,  improvement 
is  still  required  in  the  spraying  mothod. 

(3)  Study  on  various  dimensions  of  spraying  flight: 

In  addition  to  the  expansion  of  object  harmful  insects 
nr.d  the  improvement  of  aircraft  types  and  spraying  devices, 
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spraying  speed,  altitude,  intervals  are  posed  as  new  research 
topics . 

(4)  Study  on  spraying  materials: 

The  simultaneous  use  and  mixing  with  other  agricultural 
i.s  ierials  as  well  as  new  farm  chemicals,  new  chemical  types, 
and  composition  offer  topics  for  research. 

(5)  Study  on  spraying  technique: 

Kev;  study  is  required  because  of  the  progress  made  in 
the  control  of  harmful  insects  and  blights  (including  progress 
in  farm  chemicals). 

(6)  Meteorological  study  on  aerial  spraying: 

An  inquiry  into  the  clarification  of  the  dynamic  rela¬ 
tionship  between  meteorology  at  tho  time  of  aerial  spraying, 
and  crops  and  micro  flow  entities. 

(7)  Study  on  the  expansion  of  the  application  surface 
of  aerial  spraying  and  development: 

The  improvement  of  economy  of  aerial  spraying  including 
the  comprehensive  utilization  of  aircraft  for  agriculture  and 
forests  must  be  attempted. 

(8)  Study  on  the  aerial  spraying  testing  method: 

Study  on  the  improvement  of  the  investigation  method 
of  effectiveness  of  aerial  spraying  is  desirabl-s. 


V.  SOME  PROBLEMATIC  POINTS  IN  THE  ADVANCE  OF 
TESTING  AND  RESEARCH 


On  the  consolidation  of  research  organization  and 

y  S  X  C  •  -i 


The  sector  of  harmful  insects  and  blights  is  related 
vo  net  only  the  aspects  of  cultivation  and  growth,  but  also 
vo  the  transportation  and  storage  of  products.  Therefore, 
nil  testing  and  research  institutions  concerned  with  the 
production  of  plants  in  agriculture  and  forestry  have  rela- 
ver.t  realms  in  this  sector  and  thus  engage  in  research  ac¬ 
tivities,  Under  this  system  mutually  closely  related  re- 
rvr.reh  sections  belong  to  separate  institutions  according  to 
tr. .  different  objects  of  research.  Research  itself  is  iso- 
1  vod  and  becomes  fragmented  and  systematic  and  effective  re- 
s-ur-cL  »>  a  comes  difficult.  Accordingly,  the  following  con- 
jiv.;. -nvion  on  the  consolidation  of  research  organizations 
and  systems  is  required  in  order  to  correct  such  defects  and 
co  solve  effectively,  problems  confronting  researchers. 

K  will  be  advisable  to  re-examine  research  topics, 

..ad  approaches  to  them  related  to  basic  research.  This 
;.a.ot  be  developed  urgently  and  with  priority  in  tho  future. 
Mori. over ,  the  method,  organization,  and  management  of  re¬ 
search  at  the  Agricultural  Technology  Research  Center,  which 
mainly  in  charge  of  research,  must  be  scrutinized  so  as  to 
„a:v  effectively  carry  out  basic  and  common  research  and  to 
consolidate  the  system  for  the  closer  coordination  among  dif¬ 
fer..:,:  i  research  institutions,  for  the  systematic  and  effec- 
,vv.:  execution  of  various  aspects  of  research  from  base  to 
ay.p.t.. cation  and  practice.  This  must  be  pointed  out,  espe¬ 
cially  in  the  new  fields  of  research  that  form  special  re¬ 
search  realms',  as  the  research  on  plant  viruses,  utilization 
of  natural  enemies,  and  harmful  nematodes. 
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spraying  speed,  altitude,  intervals  are  posed  as  new  research 
topics . 


(4)  Study  on  spraying  materials: 

The  simultaneous  use  and  mixing  with  other  agricultural 
materials  as  well  as  now  l'arm  chemicals,  new  chemical  types, 
and  composition  offer  topics  for  research. 

(5)  Study  on  spraying  technique: 

New  study  is  required  because  of  the  progress  made  in 
the  control  of  harmful  insects  and  blights  (including  progress 
in  farm  chemicals). 

(6)  Meteorological  study  on  aerial  spraying: 

An  inquiry  into  the  clarification  of  the  dynamic  rela¬ 
tionship  between  meteorology  at  the  time  of  aerial  spraying, 
and  crops  and  micro  flow  entities. 

(7)  Study  on  the  expansion  of  the  application  surface 
of  aerial  spraying  and  development: 

The  improvement  of  economy  of  aerial  spraying  including 
the  comprehensive  utilization  of  aircraft  for  agriculture  and 
forests  must  be  attempted. 

(8)  Study  on  the  aerial  spraying  testing  method: 

Study  on  the  improvement  of  the  investigation  method 
of  effectiveness  of  aerial  spraying  is  desirable. 
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V 


.  SOME  PROBLEMATIC  POINTS  IN  THE  ADVANCE  OF 
TESTING  AND  RESEARCH 


i.  Or.  the  consolidation  of  research  organization  and 

system 

The  sector  of  harmful  insects  and  blights  is  related 
to  not  only  the  aspects  of  cultivation  and  growth,  but  also 
to  the  transportation  and  storage  of  products.  Therefore, 
nil  testing  and  research  institutions  concerned  with  the 
production  of  plants  in  agriculture  and  forestry  have  rela- 
v ..:n t  realms  in  this  sector  and  thus  engage  in  research  ac¬ 
tivities.  Under  this  system  mutually  closely  related  re- 
eer.ren  sections  belong  to  separate  institutions  according  to 
the-  different  objects  of  research.  Research  itself  is  iso- 
l-.t* ■. d  and  becomes  fragmented  and  systematic  and  effective  re¬ 
search  becomes  difficult.  Accordingly,  the  following  con¬ 
st  deration  on  the  consolidation  of  research  organizations 
and  systems  is  required  in  order  to  correct  such  defects  and 
u  solve  effectively,  problems  confronting  researchers. 

It  will  bo  advisable  to  re-examine  research  topics, 

.  r  f  approaches  to  them  related  to  basic  research.  This 

be  developed  urgently  and  with  priority  in  the  future. 
Moreover,  the  method,  organization,  and  management  of  re- 
n.nrch  nt  the  Agricultural  Technology  Research  Center,  which 
is  mainly  in  charge  of  research,  must  be  scrutinized  so  as  to 
...ore  effectively  carry  out  basic  and  common  research  and  to 
cc.u'j liuuto  the  system  for  the  closer  coordination  among  dif- 
iv-;v;u  research  institutions,  for  the  systematic  and  effec¬ 
tive  execution  of  various  -spects  of  research  from  base  to 
..cation  and  practice.  This  must  be  pointed  out,  espe¬ 
cially  in  the  new  fields  of  research  that  form  special  re¬ 
search  realms',  as  the  research  on  plant  viruses,  utilization 
of  natural  enemies,  and  harmful  nematodes. 
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2.  On  the  s trcngtnening  of  research  that  is  presently 

necessary 

The  following;  apparently  should  be  taken  into  consid¬ 
eration  in  order  to  gradually  consolidate  the  organization 
and  ays t cm  of  research  in  accordance  with  the  afore-mentioned 
basic  dii'cction  and  to  solve  many  important  problems  follow¬ 
ing  the  current  improvement  in  agricultural  structure. 


(1)  The  strengthening  of  research  on  the  utilization 
of  natural  enemies 

Research  on  the  utilization  of  natural  enemies  covers 
a  wide  range,  including  farming,  horticulture,  livestock  in¬ 
dustry,  and  forestry.  With  the  enhancer.  importance  of 

research  in  recent  times,  research  techniques  have  become 
highly  sophiscat  cd  ,  and  tne.' .■  ro.:.i  i  i  ca  uor.o  felt  ir  dew  fields 
with  particular  research  realms.  Accordingly,  it  is  neces¬ 
sary  to  rc-cxamine  and  consolidate  the  organization  of  the 
Agricultural  Technology  Research  Center  for  the  future  de¬ 
velopment  of  research,  and  to  strengthen  research  on  the  util¬ 
ization  cf  natural  enemies  in  the  fields  of  farming,  horti¬ 
culture,  livestock  industry,  and  forestry  as  well. 

(2)  The  strengthening  of  research  organization  an 
harmful  nematodes 

The  research  on  harmful  nematodes  has  become  more  and 
more  important,  as  in  the  research  on  natural  enemies.  The 
research  itself  is  being  carri&c  rut  ir,  particular  fields.  But 
only  the  Agricultural  Technology  Research  Center,  the  Horti¬ 
cultural  Experiment  Station,  and  the  Hokkaido  Agricultural 
Experiment  Station  are  capable  of  carrying  out  research  on 
harmful  nematodes.  Therefore,  consolidation  and  strengthen¬ 
ing  of  the  research  organization  and  system  in  this  field  at 
the  aforc-mentioncd  institutes  are  required.  .  The  strength¬ 
ening  of  research  on  the  control  of  nematodes  in  horticultural 
crops  and  warm  zone  dry  field  crops  is  particularly  urgent. 

(3)  The  strengthening  of  research  on  plant  virus 
diseases 

As  the  importance  of  the  study  of  plant  viruses  was 
recognized,  the  Plant  Virus  Research  Center  was  established 
in  1063  as  an  institution  in  charge  of  the  basic  research 
of  plant  viruses.  Thus  the  consolidation  of  organization 
and  system  in  line  with  the  afore-mentioned  aim  has  been 


r. d  out.  In  addition  to  this,  it  will  bo  necessary  to 
then  the  research  on  the  application  and  practice  of 
:.'.u'ol  of  particular  viruses  on  fruit  trees,  vegetables, 

1.’  . -ring  plants,  timbers,  and  dry  field  crops  in  horticul¬ 
ture  and  forestry. 

(1)  The  strengthening  of  research  on  the  harmful  in¬ 
sects  and  blights  of  dry  field  crops 

There  in  one  research  section  each,  on  the  diseases 
of  dry  field  crops,  at  the  Tohoku  Agricultural  Experiment 
bt;\t ion  and  Kyushu  Agricultural  Experiment  Station,  and  one 
r •-search  section  each,  on  harmful  insects,  at  the  Hokkaido 
Agricultural  Experiment  Station  and  Tohoku  Agricultural  Bx- 
pariKvnt  Station.  All  of  them,  however,  are  weak.  Therefore 
in  order  to  powerfully  promote  tho  research  in  this  field 
i.t  v.ill  bo  imperative  to  strengthen  the  research  organization 
and  system  on  harmful  insects  and  blights  of  general  dry  field 
crops,  pasture  grasses,  fodder  crops,  and  tea. 

(5)  The  strengthening  of  research  on  farm  chemicals 


There  are  five  roscarch  sections  in  the  Department  of 
F;:ni  Chemicals,  Division  of  Pathology  and  Entomology,  Agri¬ 
cultural  Technology  Research  Center.  It  is  desirable,  to 

tho  new  situation  in  the  future,  to  strengthen  the  organ¬ 
ic;.. non  of  the  Agricultural  Technology  Rosoarch  Center  as 
v .0.:  j  as  to  strengthen  the  application  and  practical  use  in 
the  fields  of  farming,  horticulture,  forestry,  and  utiliza¬ 
tion  and  processing,  thus  systematically  and  effectively  pro¬ 
moting  research  while  maintaining  close  mutual  cooperation. 


b,  On  the  consolidation  of  special  machines  and  facili¬ 
ties 

lor  the  testing  and  research  on  harmful  insocts  and 
b'.h  ,-hts,  isolated  hot  houses  with  simple  air  conditioning 

heating,  screen  houses  to  shut  out  carrier  insects,  iso¬ 
lated  experiment  sites  are  needed  for  soil  insects,  blights 
and  r.emr. tocos ,  and  high  pressure  sterilizing  machines,  breed- 
la,  rooms  for  breeding  experiments  on  harmful  insects  and  the 
1  ret  ding  ol  tv...st  insects,  mobile  research  vans  (Laboratories), 
.  a.;  o-l. or  ■■.rial  machines  and  facilities  arc  required.  But, 
chinos  and  facilities  require  a  large  amount  of 
j  1. .  _  j  meat  ,  -  nay  arc  not  generally  available.  For  the  effoc- 
_  prouot :  of  research,  it  is  strongly  desired  that  piior- 

,  given  to  the  installment  of  these  machines  and  facili- 
-  .  j addition  to  the  consolidation  of  organization  and 
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